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HIV INTEGRASE INHIBITORS 
BACKGROUND OF THE INVENTION 

5 

The human immunodeficiency virus ("HIV") is the causative agent for 
acquired immunodeficiency syndrome ("AIDS 55 ), a disease characterized by the 
destruction of the immune system, particularly of GD4 + T-cells, with attendant 

10 susceptibility to opportunistic infections, and its precursor AIDS-related complex 
("ARC 55 ), a syndrome characterized by symptoms such as persistent generalized 
lymphadenopathy, fever and weight loss. HIV is a retrovirus; the conversion of its 
RNA to DNA is accomplished through the action of the enzyme reverse transcriptase. 
Compounds that inhibit the function of reverse transcriptase inhibit replication of HIV 

15 in infected cells. Such compounds are useful in the prevention or treatment of HIV 
infection in humans. 

A required step in HIV replication in human T-cells is the insertion by virally- 
encoded integrase of proviral DNA into the host cell genome. Integration is believed 
to be mediated by integrase in a process involving assembly of a stable nucleoprotein 

20 complex with viral DNA sequences, cleavage of two nucleotides from the 3' termini 
of the linear proviral DNA and covalent joining of the recessed 3 f OH termini of the 
proviral DNA at a staggered cut made at the host target site. The repair synthesis of 
the resultant gap may be accomplished by cellular enzymes. 

There is continued need to find new therapeutic agents to treat human 

25 diseases. HIV integrase is an attractive target for the discovery of new therapeutics 
due to its important role in viral infections, particularly HIV infections. Integrase 
inhibitors are disclosed in WO03/062204. The compounds of the present invention 
exhibit advantages over previously disclosed integrase inhibitors, for example 
increased potency, metabolic stability, increased therapeutic index, or other 

30 pharmaceutical properties. 

SUMMARY OF THE INVENTION 
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The present invention features compounds that are HIV integrase 
inhibitors and therefore are useful in the inhibition of HIV replication, the prevention 
and/or treatment of infection by HIV, and in the treatment of AIDS and/or ARC. The 
present invention features compounds of formula (I): 

5 

R 3 



(I) 
wherein: 

10 

* R 1 is one or more substituents independently selected from hydrogen, hydroxy, CN, 
N(R a R b ), Ci-galkyl, C3-7 cycloalkyl, halogen and Ci-g alkoxy; 

R 2 is selected from hydrogen, Ci-g alkyl, Ci-g haloalkyl, C3-7 cycloalkyl, C6-14 aralkyl, 
15 C2-6 alkenyl, C3.7 cycloalkenyl, C3-6 alkynyl, C6-14 aryl, heterocycle, each of which 
may be optionally substituted with one or more substituents independently selected 
from the group consisting of Ci-g alkyl, Ci-g haloalkyl, C3-7 cycloalkyl, C 2 -6 alkenyl, C3- 
7 cycloalkenyl, C 3 . 6 alkynyl, halogen, CN, N0 2 , OR a , N(R a R b ), S(0) m R a , SR a , 
OS(Q) m R a , S(0) m OR a , OS(0) m OR a , N(R a )S(0) m R b , S(0) m N(R a R b ), 
20 N(R a )S(0) m N(R a R b ), OS(0) m N(R a R b ), N(R a )S(Q) m OR b , C(0)R a , OC(Q)R a , C(Q)OR a , 
OC(G)OR a , N(R a )C(Q)R b , C(0)N(R a R b ), N(R a )C(0) N(R a R b ), OC(0)N(R a R b ), 
N(R a )C(0)OR b , C(NR a R b )=N(R a ), N(R a )C(NR a R b )=N(R a ), C(SR a )=N(R b ), 
C(OR a )=N(R b ), N(R a )C(SR a )=N(R b ) and heterocycle optionally substituted with oxo 
orR a ; 

25 or optionally when R 2 is C5-7 cycloalkyl, C6-14 aralkyl, C5-7 cycloalkenyl, C6-14 aryl ox 
heterocycle R 2 maybe fused to 5-7 membered carbocyclic or heterocyclic rings; 

R a and R b are independently hydrogen, N0 2 , OR c , CN, N(R c R d ), C(0)R c , 
C(0)C(0)R c , C(0)N(R c R d ), C(0)C(0)N(R c R d ), S(0) m R c , SR C , S(0) m N(R c R d ), Ci-g 
30 alkyl, Ci„ 8 haloalkyl, C 3 _ 7 cycloalkyl, C6-14 aralkyl, C 2 -6 alkenyl, C3-7 cycloalkenyl, C 3 _ 6 
alkynyl, C6-14 aryl or heterocycle, each of which may be optionally substituted with 



OH O 
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one or more substituents independently selected from the group consisting of Q-s 
alkyl, Ci-s haloalkyl, C 3 . 7 cycloalkyl, C6-14 aralkyl, C2-6 alkenyl, C3-7 cycloalkenyl, C3-6 
alkynyl, Ce-u aryl, CN, N0 2 , OR c , N(R c R d ), S(0) m R c , SR C , OS(0) m R c , S(0) m OR c , 
OS(0) m OR c , N(R 0 )S(O) m R d , SCO^R^), N(R G )S(0) m N(R 0 R. d ), OS(0) m N(R c R d ), 
5 N(R c )S(0) m OR d , C(0)R c , OC(0)R c , C(0)OR c , OC(0)OR c , N(R c )C(0)R d , 
C(O)N(R 0 R d ), N(R c )C(0)N(R c R d ), OC(O) N(R c R d ), N(R 0 )C(O)OR d , 
C(NR c R d )=N(R c ), C(SR c )=N(R d ), C(OR c )=N(R d ) and heterocycle; 

Optionally, R a and R b may be linked together through one or more ring carbon atoms 
10 and/or ring heteroatoms including N, O, C(R°R d ), C(O), S(0) m , or S to form a 
saturated or unsaturated 3 to 8 membered carbocyclic or heterocyclic ring; 

R c andR d are independently hydrogen, Ci»8 alkyl, Ci-s haloalkyl, C3.7 cycloalkyl, C6-14 
aralkyl, C 2 -6 alkenyl, C3-7 cycloalkenyl, C3-6 alkynyl, C6-14 aryl or heterocycle; 

15 

Optionally, R c and R d may be linked together through one or more ring carbon atoms 
and/or ring heteroatoms including N, O, C(O) and S(0) m , or S to form a saturated or 
unsaturated 3 to 8 membered carbocyclic or heterocyclic ring; 

20 R 3 is hydrogen, hydroxy, C^s alkyl, C^g haloalkyl, C3.7 cycloalkyl, C2-6 alkenyl, C3-7 
cycloalkenyl, C3-6 alkynyl, N(R a R b ), or heterocycle, each of which may be optionally 
substituted with one or more substituents independently selected from the group 
consisting of Ci_g alkyl, Ci-s haloalkyl, C3-7 cycloalkyl, C2-6 alkenyl, C3.7 cycloalkenyl, 
C3-6 alkynyl, halogen, oxo, CN, N0 2 , OR a , N(R a R b ), S(0) m R a , SR a , OS(0) m R a , 

25 S(0) m OR a , OS(0) m OR a , N(R a )S(0) m R b , S(0) m N(R a R b ), N(R a )S(0) m N(R a R b ), 
OS(0) m N(R a R b ), N(R a )S(0) m OR b , C(0)R a , OC(0)R a , C(0)OR a , OC(0)OR a , 
N(R a )C(0)R b , C(0)N(R a R b ), N(R a )C(0)N(R a R b ), OC(0)N(R a R b ), N(R a )C(0)OR b , 
C(NR a )=N(R b ), C(SR a )=N(R b ), C(OR a )-N(R b ), N(R a )C(NR a R b )=N(R a ), 
N(R a )C(SR a )=N(R b ), N(R a )C(OR a )=N(R b ), and heterocycle optionally substituted by 

30 oxoorR a ; 

m is 1 or 2; 



or a pharmaceutical^ acceptable derivative thereof, provided that: 
35 (a) when R 1 and R 2 are both hydrogen, then R 3 cannot be Ci-salkyl substituted 

with N(R a R b ) where R a and R b are both Ci* alkyl; 
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(b) when R 1 is halogen and R 2 is Ci-g alkyl , Ci-g alkyl substituted with C(0)R a 
where R a is Ci_ 8 alkyl, or R 2 is Ci_ 8 alkyl substituted with S(0) m R a where R a is Ci_ 
8 alkyl and m is 2, then R 3 cannot be Ci- 8 alkyl or Ci-g alkyl substituted with OR a 
where R a is Ci-8 alkyl. 



DETAILED DESCRIPTION OF THE INVENTION 

10 The present invention includes the compounds of Formula (I), useful in 

treating or preventing viral infections, particularly HIV infections, pharmaceutical 
compositions comprising compounds of Formula (I), and processes for preparing the 
compounds. 

1 5 The present invention features compounds of formula (I): 



OH O 




(I) 

20 wherein: 

R 1 is one or more substituents independently selected from hydrogen, hydroxy, CN, 
N(R a R b ), Ci-galkyl, C3-7 cycloalkyl, halogen and Ci-s alkoxy; 

25 R 2 is selected from hydrogen, Ci-g alkyl, Ci- 8 haloalkyl, C3.7 cycloalkyl, €5-14 aralkyl, 
C 2 -6 alkenyl, C3-7 cycloalkenyl, C3-6 alkynyl, C 6 -i4 aryl, heterocycle, each of which 
may be optionally substituted with one or more substituents independently selected 
from the group consisting of Ci-s alkyl, Ci- 8 haloalkyl, C3-7 cycloalkyl, C2-6 alkenyl, C3- 
7 cycloalkenyl, C 3 . 6 alkynyl, halogen, CN, NO a , OR a , N(R a R b ), S(0) m R a , SR a , 

30 OS(0) m R a , S(0) m OR a , OS(0) m OR a , N(R a )S(0) m R b , S(0) m N(R a R b ), 

N(R a )S(0) m N(R a R b ), OS(0) m N(R a R b ), N(R a )S(0) m OR b , C(0)R a , OC(0)R a , C(0)OR a , 
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OC(0)OR a , N(R a )C(0)R b , C(0)N(R a R b ), N(R a )C(0)N(R a R b ), OC(0)N(R a R b ), 
N(R a )C(0)OR b , C(NR a R b )=N(R a ) 3 N(R a )C(NR a R b )=N(R a ), C(SR>N(R b ), 
C(OR a )=N(R b ), N(R a )C(SR a )=N(R b ) and heterocycle optionally substituted with oxo 
orR a ; 

5 or optionally when R 2 is C 5 . 7 cycloalkyl, C 6 -i4 aralkyl, C5-7 cycloalkenyl, C 6 -i4 aryl or 
heterocycle R 2 may be fused to 5-7 membered carbocyclic or heterocyclic rings; 

R a and R b are independently hydrogen, N0 2 , OR c , CN, N(R c R d ), C(0)R c , 
C(0)C(0)R c , C(0)N(R c R d ), C(0)C(0)N(R c R d ), S(0) m R c , SR C , S(0) m N(R c R d ), Q-s 

10 alkyl, C1-8 haloalkyl, C3-7 cycloalkyl, Ce-u aralkyl, C 2 -6 alkenyl, C3-7 cycloalkenyl, C3-6 
alkynyl, C6-14 aryl or heterocycle, each of which may be optionally substituted with 
one or more substituents independently selected from the group consisting of Ci-g 
alkyl, C1-8 haloalkyl, C3-7 cycloalkyl, Ce-i4 aralkyl, C 2 -6 alkenyl, C3-7 cycloalkenyl, C3-6 
alkynyl, C 6 -i 4 aryl, CN, N0 2 , OR c , N(R c R d ), S(0) m R c , SR C , OS(0) m R c , S(0) m OR c , 

15 OS(0) m OR c , N(R c )S(0) m R d , S(0) m N(R c R d ), N(R c )S(0) m N(R c R d ), OS(0) m N(R c R d ), 
N(R c )S(0) m OR d , C(0)R c , OC(0)R c , C(0)OR c , OC(0)OR c , N(R c )C(0)R d , 
C(0)N(R c R d ), N(R c )C(0)N(R c R d ), OC(0)N(R c R d ), N(R c )C(0)OR d , 
C(NR c R d )=N(R c ), C(SR c )=N(R d ), C(OR c )=N(R d ) and heterocycle; 

20 Optionally, R a and R b may be linked together through one or more ring carbon atoms 
and/or ring heteroatoms including N, O, C(R c R d ), C(O), S(0) m , or S to form a 
saturated or unsaturated 3 to 8 membered carbocyclic or heterocyclic ring; 

R c and R d are independently hydrogen, Ci_s alkyl, Ci-g haloalkyl, C3.7 cycloalkyl, Ce-u 
25 aralkyl, C2-6 alkenyl, C3-7 cycloalkenyl, C3-6 alkynyl, C6-14 aryl or heterocycle; 

Optionally, R° and R d may be linked together through one or more ring carbon atoms 
and/or ring heteroatoms including N, O, C(O) and S(0) m , or S to form a saturated or 
unsaturated 3 to 8 membered carbocyclic or heterocyclic ring; 

30 

R 3 is hydrogen, hydroxy, Ci-g alkyl, Ci-g haloalkyl, C 3 - 7 cycloalkyl, C2-6 alkenyl, C3-7 
cycloalkenyl, C3-6 alkynyl, N(R a R b ), or heterocycle, each of which may be optionally 
substituted with one or more substituents independently selected from the group 
consisting of Ci-g alkyl, Ci- 8 haloalkyl, C3-7 cycloalkyl, C2-6 alkenyl, C3-7 cycloalkenyl, 
35 C3-6 alkynyl, halogen, oxo, CN, N0 2 , OR a , N(R a R b ), S(0) m R a , SR a , OS(0) m R a , 
S(0) m OR a , OS(0) m OR a , N(R a )S(0) m R b , S(0) m N(R a R b ), N(R a )S(0) m N(R a R b ), 
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OS(0) m N(R a R b ), N(R a )S(0) m OR\ C(0)R a , OC(0)R a , C(0)OR a , OC(0)OR a , 
N(R a )C(0)R b , C(0)N(R a R b ), N(R a )C(0)N(R a R b ), OC(0)N(R a R b ), N(R a )C(0)OR b , 
C(NR>N(R b ), C(SR a )=N(R b ), C(OR a )=N(R b ), N(R a )C(NR a R b )=N(R a ) ? 
N(R a )C(SR a )-N(R b ), N(R a )C(OR a )=N(R b ), and heterocycle optionally substituted by 
5 oxo or R a ; 

m is 1 or 2; 

or a pharmaceutical^ acceptable derivative thereof, provided that: 
10 (a) when R 1 and R 2 are both hydrogen, then R 3 cannot be Ci-salkyl substituted 

with N(R a R b ) where R a and R b are both Ci_ 8 alkyl; 
(b) when R 1 is halogen and R 2 is Ci-s alkyl 9 Ci-8 alkyl substituted with C(0)R a 
where R a is Cus alkyl, or R 2 is C^g alkyl substituted with S(0) m R a where R a is 
Ci-8 alkyl and m is 2, then R 3 cannot be Q.g alkyl or Ci_ 8 alkyl substituted with 
1 5 OR a where R a is C M alkyl. 

The term "alkyl", alone or in combination with any other term, refers to a 
straight-chain or branched-chain saturated aliphatic hydrocarbon radical containing 
20 the specified number of carbon atoms. Examples of alkyl radicals include, but are not 
limited to, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, 
pentyl, isoamyl, n-hexyl and the like. 

The term "cycloalkyl" refers to a saturated or partially saturated carbocyclic 
ring composed of 3-6 carbons in any chemically stable configuration. Examples of 
25 suitable carbocyclic groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
and cyclohexenyl. 

The term "alkenyl," alone or in combination with any other term, refers to a 
straight-chain or branched-chain alkyl group with at least one carbon-carbon double 
bond. Examples of alkenyl radicals include, but are not limited to, ethenyl, propenyl, 
30 isopropenyl, butenyl, isobutenyl, pentenyl, hexenyl, hexadienyl and the like. 

The term "alkynyl" refers to hydrocarbon groups of either a straight or 
branched configuration with one or more carbon-carbon triple bonds which may occur 
in any stable point along the chain, such as ethynyl, propynyl, butynyl, pentynyl, and 
the like. 
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The term "alkoxy" refers to an alkyl ether radical, wherein the term "alkyl" is 
defined above. Examples of suitable alkyl ether radicals include, but are not limited 
to, methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert- 
butoxy and the like. 

5 The term "aryl" alone or in combination with any other term, refers to a 

carbocyclic aromatic moiety (such as phenyl or naphthyl) containing the specified 
number of carbon atoms, preferably from 6-14 carbon atoms, and more preferably 
from 6-10 carbon atoms. Examples of aryl radicals include, but are not limited to, 
phenyl, naphthyl, indenyl, azulenyl, fluorenyl, anthracenyl, phenanthrenyl, 

10 tetrahydronaphthyl, indanyl, phenanthridinyl and the like. Unless otherwise indicated, 
the term "aryl" also includes each possible positional isomer of an aromatic 
hydrocarbon radical, such as in 1 -naphthyl, 2-naphthyl, 5 -tetrahydronaphthyl, 6- 
tetrahydronaphthyl, 1 -phenanthridinyl, 2 -phenanthridinyl, 3 -phenanthridinyl, 4- 
phenanthridinyl, 7-phenanthridinyl, 8 -phenanthridinyl, 9-phenanthridinyl and 10- 

1 5 phenanthridinyl. Examples of aryl radicals include, but are not limited to, phenyl, 
naphthyl, indenyl, azulenyl, fluorenyl, anthracenyl, phenanthrenyl, 
tetrahydronaphthyl, indanyl, phenanthridinyl and the like. 

The term "aralkyl" refers to an alkyl group substituted by an aryl group. 
Examples of aralkyl groups include, but are not limited to, benzyl, phenethyl and the 

20 like. 

The term "heterocycle," "heterocyclic," and "heterocyclyl" as used herein, 
refer to a 3- to 7- membered monocyclic heterocyclic ring or 8 -to 11- membered 
bicyclic heterocyclic ring system any ring of which is either saturated, partially 
saturated or unsaturated, and which may be optionally benzofused if monocyclic. 

25 Each heterocycle consists of one or more carbon atoms and from one to four 

heteroatoms selected from the group consisting of N, O and S, and wherein the 
nitrogen and sulfur heteroatoms may optionally be oxidized, and the nitrogen atom 
may optionally be quaternized, and including any bicyclic group in which any of the 
above-defined heterocyclic rings is fused to a benzene ring. The heterocyclic ring may 

30 be attached at any carbon or heteroatom, provided that the attachment results in the 
creation of a stable structure. Preferred heterocycles include 5-7 membered 
monocyclic heterocycles and 8-10 membered bicyclic heterocycles. When the 
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heterocyclic ring has substituents, it is understood that the substituents may be 
attached to any atom in the ring, whether a heteroatom or a carbon atom, provided 
that a stable chemical structure results. "Heteroaromatics" or "heteroaryl" are included 
within the heterocycles as defined above and generally refers to a heterocycle in 
5 which the ring system is an aromatic monocyclic or polycyclic ring radical containing 
five to twenty carbon atoms, preferably five to ten carbon atoms, in which one or 
more ring carbons, preferably one to four, are each replaced by a heteroatom such as 
N, O, S and P. Preferred heteroaryl groups include 5-6 membered monocyclic 
heteroaryls and 8-10 membered bicyclic heteroaryls. Also included within the scope 

10 of the term "heterocycle, "heterocyclic" or "heterocyclyl" is a group in which a non- 
aromatic heteroatom-containing ring is fused to one or more aromatic rings, such as in 
an indolinyl, chromanyl, phenanthridinyl or tetrahydro-quinolinyl, where the radical 
or point of attachment is on the non-aromatic heteroatom-containing ring. Unless 
otherwise indicated, the term "heterocycle, "heterocyclic" or "heterocyclyl" also 

15 included each possible positional isomer of a heterocyclic radical, such as in 1- 
indolinyl, 2-indolinyl, 3-indolinyl. Examples of heterocycles include imidazolyl, 
imidazolinoyl, imidazolidinyl, quinolyl, isoquinolyl, indolyl, indazolyl, indazolinolyl, 
perhydropyridazyl, pyridazyl, pyridyl, pyrrolyl, pyrrolinyl, pyrrolidinyl, pyrazolyl, 
pyrazinyl, quinoxolyl, piperidinyl, pyranyl, pyrazolinyl, piperazinyl, pyrimidinyl, 

20 pyridazinyl, morpholinyl, thiamorpholinyl, fiiryl, thienyl, triazolyl, thiazolyl, 

carbolinyl, tetrazolyl, thiazolidinyl, benzofuranoyl, thiamorpholinyl sulfone, oxazolyl, 
oxadiazolyl, benzoxazolyl, oxopiperidinyl, oxopyrrolidinyl, oxoazepinyl, azepinyl, 
isoxozolyl, isothiazolyl, furazanyl, tetrahydropyranyl, tetrahydrofuranyl, thiazolyl, 
thiadiazoyl, dioxolyl, dioxinyl, oxathiolyl, benzodioxolyl, dithiolyl, thiophenyl, 

25 tetrahydrothiophenyl, sulfolanyl, dioxanyl, dioxolanyl, tetahydrofurodihydrofuranyl, 
tetrahydropyranodihydrofuranyl, dihydropyranyl, tetradyrofurofuranyl and 
tetrahydropyranofuranyl. 

The term "heteroatom" means nitrogen, oxygen, or sulfur and includes any 
oxidized form of nitrogen, such as N(O) {N^-CT} and sulfur such as S(O) and S(0)2, 

30 and the quaternized form of any basic nitrogen. 

A combination of substituents or variables is permissible only if such a 
combination results in a stable or chemically feasible compound. A stable compound 
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or chemically feasible compound is one in which the chemical structure is not 
substantially altered when kept at a temperature of 40 °C or less, in the absence of 
moisture or other chemically reactive conditions, for at least a week. 

Unless otherwise stated, structures depicted herein are also meant to include 
5 all stereochemical forms of the structure, i.e., the R and S configurations for each 
asymmetric center. Therefore, racemates and racemic mixtures, single enantiomers, 
diastereomeric mixtures and individual diastereoisomers of the present compounds 
are expressly included within the scope of the invention. Although the specific 
compounds exemplified herein may be depicted in a particular stereochemical 

10 configuration, compounds having either the opposite stereochemistry at any given 
chiral center or mixtures thereof are also envisioned. 

Unless otherwise stated, structures depicted herein are also meant to include 
compounds which differ only in the presence of one or more isotopically enriched 
atoms. For example, compounds having the present structures except for the 

1 5 replacement of a hydrogen by a deuterium or tritium, or the replacement of a carbon 
by a 13 C- or 14 C-enriched carbon are also within the scope of this invention. 

It will be apparent to one skilled in the art that certain compounds of this 
invention may exist in alternative tautomeric forms. All such tautomeric forms of the 
present compounds are within the scope of the invention. Unless otherwise indicated, 

20 the representation of either tautomer is meant to include the other. 

The term "pharmaceutical^ effective amount" refers to an amount effective in 
treating a virus infection, for example an HIV infection, in a patient either as 
monotherapy or in combination with other agents. The term "treating" as used herein 
refers to the alleviation of symptoms of a particular disorder in a patient, or the 

25 improvement of an ascertainable measurement associated with a particular disorder, 
and may include the suppression of symptom recurrence in an asymptomatic patient 
such as a patient in whom a viral infection has become latent. The term 
"prophylactically effective amount" refers to an amount effective in preventing a 
virus infection, for example an HIV infection, or preventing the occurrence of 

30 symptoms of such an infection, in a patient. As used herein, the term "patient" refers 
to a mammal, including a human. 
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The term "pharmaceutically acceptable carrier or adjuvant" refers to a carrier 
or adjuvant that may be administered to a patient, together with a compound of this 
invention, and which does not destroy the pharmacological activity thereof and is 
nontoxic when administered in doses sufficient to deliver a therapeutic amount of the 
5 antiviral agent. 

The term "treatment" as used herein refers to the alleviation of symptoms of a 
particular disorder in a patient, or the improvement of an ascertainable measurement 
associated with a particular disorder, and may include the suppression of symptom 
recurrence in an asymptomatic patient such as a patient in whom a viral infection has 
10 become latent. Treatment includes prophylaxis which refers to preventing a disease 
or condition or preventing the occurrence of symptoms of such a disease or condition, 
in a patient. As used herein, the term "patient" refers to a mammal, including a 
human. 

As used herein, the term "subject" refers to a patient, animal or a biological 
15 sample. The term "biological sample", as used herein, includes, without limitation, 
cell cultures or extracts thereof; preparations of an enzyme suitable for in vitro assay; 
biopsied material obtained from a mammal or extracts thereof; and blood, saliva, 
urine, feces, semen, tears, or other body fluids or extracts thereof. 

Throughout this specification, the word "comprise" or variations such as 
20 "comprises" or "comprising" will be understood to imply the inclusion of a stated 
integer or groups of integers but not the exclusion of any other integer or group of 
integers. 

As used herein, the compounds according to the invention are defined to 
include pharmaceutically acceptable derivatives thereof. A "pharmaceutically 

25 acceptable derivative" means any pharmaceutically acceptable salt, ester, salt of an 
ester, ether, or other derivative of a compound of this invention which, upon 
administration to a recipient, is capable of providing directly or indirectly a compound 
of this invention or an inhibitorily active metabolite or residue thereof. Particularly 
favored derivatives and prodrugs are those that increase the bioavailability of the 

30 compounds of this invention when such compounds are administered to a mammal, 
for example, by allowing an orally administered compound to be more readily 
absorbed into the blood, or which enhance delivery of the parent compound to a 
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biological compartment, for example, the brain or lymphatic system, relative to the 
parent species. 

Pharmaceutically acceptable salts of the compounds according to the invention 
include those derived from pharmaceutically acceptable inorganic and organic acids 
5 and bases. Examples of suitable acids include hydrochloric, hydrobromic, sulfuric, 
nitric, perchloric, fumaric, maleic, phosphoric, glycollic, lactic, salicyclic, succinic, 
toluene-p-sulfonic, tartaric, acetic, citric, methanesulfonic, ethanesulfonic, formic, 
benzoic, malonic, naphthalene-2 -sulfonic and benzenesulfonic acids. Other acids, 
such as oxalic, while not in themselves pharmaceutically acceptable, may be 

10 employed in the preparation of salts useful as intermediates in obtaining the 

compounds of the invention and their pharmaceutically acceptable acid addition salts. 

Salts derived from appropriate bases include alkali metal (e.g. sodium), 
alkaline earth metal (e.g., magnesium), ammonium, NW'/ (wherein W is Ci_4 alkyl) 
and other amine salts. Physiologically acceptable salts of a hydrogen atom or an 

15 amino group include salts or organic carboxylic acids such as acetic, lactic, tartaric, 
malic, isethionic, lactobionic and succinic acids; organic sulfonic acids such as 
methanesulfonic, ethanesulfonic, benzenesulfonic and p-toluenesulfonic acids and 
inorganic acids such as hydrochloric, sulfuric, phosphoric and sulfamic acids. 
Physiologically acceptable salts of a compound with a hydroxy group include the 

20 anion of said compound in combination with a suitable cation such as Na + , NHLf 1 ", and 
NW 4 (wherein W is a Ci^alkyl group). Preferred salts include sodium, calcium, 
potassium, magnesium, choline, meglumine, hydrochloride, and quaternary 
ammonium. 

Other compounds of this invention may be prepared by one skilled in the art 
25 following the teachings of the specification coupled with knowledge in the art using 
reagents that are readily synthesized or commercially available. 

Any reference to any of the above compounds also includes a reference to a 
pharmaceutically acceptable salt thereof. 

Salts of the compounds of the present invention may be made by methods 
30 known to a person skilled in the art. For example, treatment of a compound of the 

present invention with an appropriate base or acid in an appropriate solvent will yield 
the corresponding salt. 
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Esters of the compounds of the present invention are independently selected 
from the following groups: (1) carboxylic acid esters obtained by esterification of the 
hydroxy groups, in which the non-carbonyl moiety of the carboxylic acid portion of 
the ester grouping is selected from straight or branched chain alkyl (for example, 
5 acetyl, n-propyl, t-butyl, or n-butyl), alkoxyalkyl (for example, methoxymethyl), 
aralkyl (for example, benzyl), aryloxyalkyl (for example, phenoxymethyl), aryl (for 
example, phenyl optionally substituted by, for example, halogen, Ci^alkyl, or Ci- 
4alkoxy or amino); (2) sulfonate esters, such as alkyl- or aralkylsulfonyl (for example, 
methanesulfonyl); (3) amino acid esters (for example, L-valyl or L-isoleucyl); (4) 
10 phosphonate esters and (5) mono-, di- or triphosphate esters. The phosphate esters 
maybe further esterified by, for example, a C1-20 alcohol or reactive derivative 
thereof, or by a 2,3-di (C6-24)acyl glycerol. 

In such esters, unless otherwise specified, any alkyl moiety present 
advantageously contains from 1 to 18 carbon atoms, particularly from 1 to 6 carbon 
15 atoms, more particularly from 1 to 4 carbon atoms, Any cycloalkyl moiety present in 
such esters advantageously contains from 3 to 6 carbon atoms. Any aryl moiety 
present in such esters advantageously comprises a phenyl group. 

Ethers of the compounds of the present invention include, but are not limited 
to methyl, ethyl, butyl and the like. 



20 



30 



The present invention features a compound of formula (I) wherein: 
R 1 is hydrogen or halogen; 



R 2 is 



(a) hydrogen; 



25 (b) Ci_ 8 alkyl optionally substituted with C 3 -7cycloalkyl, OR a , N(R a R b ), 

C(0)R a , C(0)N(R a R b ), or heterocycle optionally substituted with oxo 
or R a ; or 

(c) C 6 - uaralkyl optionally substituted with S(0) m R a or R a ; wherein m 
is 2; 



R 3 is 



WO 2005/077050 



PCT/US2005/004085 



13 

(a) Ci- 8 alkyl optionally substituted with Ci- 8 alkyl, C 3 - 7 cycloalkyl, OR a , 
SR a , C(0)N(R a R b ), NR a C(0)R b , or heterocycle optionally substituted 
with oxo or R a ; 

(b) C 3 -7cycloalkyl; 
5 (c) Ci_ 8 haloalkyl; 

(d) heterocycle optionally substituted with oxo; or 

(e) N(R a R b ); 

wherein R a and R b are independently hydrogen, OR c , SR C , Ci_ 8 alkyl, C^- uaryl or 
heterocycle, each of which each of which may be optionally substituted with one or 

10 more substituents independently selected from the group consisting of Ci-g alkyl, Ci- 8 
haloalkyl, C3-7 cycloalkyl, C6-14 aralkyl, C2-6 alkenyl, C3-7 cycloalkenyl, C3-6 alkynyl, 
C 6 -i 4 aryl, CN, NG> 2 , OR c , N(R c R d ), S(0) m R c , SR C , OS(0) m R c , S(0) m OR c , 
OS(0) m OR c , N(R c )S(0) m R d , S(0) m N(R c R d ), N(R c )S(0) m N(R c R d ) 9 OS(0) m N(R c R d ), 
N(R c )S(0) m OR d , C(0)R c , OC(0)R c , C(0)OR c , OC(0)OR c , N(R c )C(0)R d , 

1 5 C(0)N(R c R d ), N(R c )C(0) N(R c R d ), OC(O) N(R c R d ), N(R c )C(0)OR d , 
C(NR c R d )=N(R c ) ? C(SR c )-N(R d ) 5 C(OR c )=N(R d ) and heterocycle; 
wherein R c is hydrogen , C^g alkyl, Ci_ 8 haloalkyl, C3-7 cycloalkyl, C6-14 aralkyl, C 2 -6 
alkenyl, C3.7 cycloalkenyl, C 3 _6 alkynyl, Ce-u aryl or heterocycle; 

20 R c and R d are independently hydrogen, Ci- 8 alkyl, Ci- 8 haloalkyl, C3.7 cycloalkyl, Ce-u 
aralkyl, C 2 -6 alkenyl, C3-7 cycloalkenyl, C3-6 alkynyl, C 6 -i4 aryl or heterocycle; 

or a pharmaceutically acceptable derivative thereof provided that 

(a) when R 1 and R 2 are both hydrogen, then R 3 cannot be Ci- 8 alkyl substituted 
25 with N(R a R b ) where R a and R b are both C M alkyl; 

(b) when R 1 is halogen and R 2 is Ci_ 8 alkyl , Ci_ 8 alkyl substituted with C(0)R a 
where R a is Ci- 8 alkyl, then R 3 cannot be Ci_ 8 alkyl or Ci-s alkyl substituted 
with OR a where R a is C w alkyl. 

30 The present invention features a compound of formula (I) wherein 
R 1 is hydrogen or halogen; 
R 2 is 

(a) hydrogen; 
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(b) Ci_ 8 alkyl optionally substituted with C 3 - 7 cycloalkyl, OR a , N(R a R b ), 
C(0)R a , C(0)N(R a R b ), or heterocycle optionally substituted with oxo 
or R a ; or 

(c) C 6 . i 4 aralkyl optionally substituted with S(0) m R a or R a ; wherein m 
5 is 2; 

R 3 is 

(a) Ci_ 8 alkyl optionally substituted with Ci- 8 alkyl, C 3 -7cycloalkyl, OR a , 
SR a , C(0)N(R a R b ), NR a C(0)R b , or heterocycle optionally substituted 

10 with oxo or R a ; 

(b) C3_7cycloalkyl; 

(c) Ci.ghaloalkyl; 

(d) heterocycle optionally substituted with oxo; or 

(e) N(R a R b ); 

1 5 wherein R a and R b are independently hydrogen, NCh, OR 0 , C(0)R c , Ci_ 8 alkyl 
optionally substituted with OR c , C6- uaryl or heterocycle; 

wherein R c is hydrogen, C^g alkyl or Ce- ^aryl ; 

20 or a pharmaceutical^ acceptable derivative thereof provided that 

(a) when R 1 and R 2 are both hydrogen, then R 3 cannot be Ci-galkyl substituted 
with N(R a R b ) where R a and R b are both C M alkyl; 

(b) when R 1 is halogen and R 2 is Ci- 8 alkyl , Cm alkyl substituted with C(0)R a 
where R a is Ci- 8 alkyl, then R 3 cannot be Ci-8 alkyl or Ci- 8 alkyl substituted 

25 with OR a where R a is Ci_ 8 alkyl. 

The present invention further features a compound of formula (I) wherein 
R 1 is hydrogen or halogen; 
30 R 2 is 

(a) hydrogen; 

(b) Ci- 8 alkyl substituted with C 3 - 7 cycloalkyl, C(0)R a wherein R a is 
heterocycle, or heterocycle optionally substituted with oxo; or 
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(c) C 6 - uaralkyl optionally substituted with S(0) m R a wherein R a is Ci- 
8 alkyl and m is 2; 

R 3 is 

5 (a) Ci-galkyl optionally substituted with Ci_ 8 alkyl, C 3 , 7 cycloalkyl, OR a , 

SR a , C(0)N(R a R b ), NR a C(0)R b , or heterocycle optionally substituted with 

oxo or R a ; wherein R a and R b are independently hydrogen, N0 2s OR c , 

C(0)R c , Ci^alkyl optionally substituted with OR c , C 6 _ t4aryl or 

heterocycle; 
10 (b) C 3 - 7 cycloalkyl; 

(c) Ci-shaloalkyl; 

(d) heterocycle optionally substituted with oxo; or 

(e) N(R a R b ) wherein R a and R b are independently hydrogen, N0 2 , OR c , 
C(0)R°, Ci. 8 alkyl optionally substituted with OR c , C 6 _ i4aryl or 

15 heterocycle; 

wherein R c is hydrogen, Ci-g alkyl or C 6 . uaryl ; 

or a pharmaceutical^ acceptable derivative thereof . 
20 The present invention features a compound of formula (la) 



OH O 




25 wherein: 

R 2 is selected from hydrogen, Cu$ alkyl, Ci-g haloalkyl, C3.7 cycloalkyl, C6-24 aralkyl, 
C2-6 alkenyl, C3-7 cycloalkenyl, C 3 _6 alkynyl, C6-14 aryl, heterocycle, each of which 
may be optionally substituted with one or more substituents independently selected 
from the group consisting of C^g alkyl, Ci-g haloalkyl, C3-7 cycloalkyl, C 2 -6 alkenyl, C 3 - 
30 7 cycloalkenyl, C3-6 alkynyl, halogen, CN, N0 2 , OR a , N(R a R b ), S(0) m R a , SR a , 
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OS(0) m R a , S(0) m OR a , OS(0) m OR a , N(R a )S(0) m R b , S(0) m N(R a R b ), 
N(R a )S(0) m N(R a R b ), OS(0) m N(R a R b ), N(R a )S(0) m OR b , C(0)R a , OC(0)R a , C(0)OR a , 
OC(0)OR a , N(R a )C(0)R b 5 C(0)N(R a R b ), N(R a )C(0) N(R a R b ), OC(0)N(R a R b ), 
N(R a )C(0)OR b , C(NR a R b )=N(R a ), N(R a )C(NR a R b )=N(R a ), C(SR a )=N(R b ), 
5 C(OR a )=N(R b ), N(R a )C(SR a )=N(R b ) and heterocycle optionally substituted with oxo 
orR a ; 

or optionally when R 2 is C5-7 cycloalkyl, C6-14 aralkyl, C5.7 cycloalkenyl, C6-14 aryl or 
heterocycle R 2 may be fused to 5-7 membered carbocyclic or heterocyclic rings; 

10 R a and R b are independently hydrogen, N0 2 , OR c , CN, N(R c R d ), C(0)R c , 

C(0)C(0)R c , C(0)N(R c R d ), C(0)C(0)N(R c R d ), S(0) m R c , SR C , S(0) m N(R c R d ), d_ 8 
alkyl, Q-s haloalkyl, C3-7 cycloalkyl, C6-14 aralkyl, C2-6alkenyl, C3.7 cycloalkenyl, C3.6 
alkynyl, Ce-i4 aryl or heterocycle, each of which may be optionally substituted with 
one or more substituents independently selected from the group consisting of C i_s 

1 5 alkyl, Q-g haloalkyl, C3.7 cycloalkyl, C 6 -i4 aralkyl, C 2 -% alkenyl, C3.7 cycloalkenyl, C3-6 
alkynyl, C 6A4 aryl, CN, N0 2 , OR c , N(R c R d ), SCO)^ 0 , SR C , OS(0) m R c , S(O) m OR 0 , 
OS(0) m OR c , N(R c )S(0) m R d , S(0) m N(R c R d ), N(R 0 )S(O) m N(R°R d ), OS(0) m N(R c R d ), 
N(R c )S(0) m OR d , C(0)R c , 0C(O)R c , C(0)OR c , OC(0)OR c , N(R c )C(0)R d , 
C(0)N(R c R d ), N(R c )C(0)N(R c R d ), OC(O) N(R c R d ), N(R c )C(0)OR d , 

20 C(NR c R d )=N(R c ), C(SR c )=N(R d ), C(OR c )=N(R d ) and heterocycle; 

Optionally, R a and R b may be linked together through one or more ring carbon atoms 
and/or ring heteroatoms including N, O, C(R c R d ), C(O), S(0)m, or S to form a 
saturated or unsaturated 3 to 8 membered carbocyclic or heterocyclic ring; 

25 

R c andR d are independently hydrogen, Ci-8 alkyl, Ci-s haloalkyl, C3.7 cycloalkyl, Ce~i4 
aralkyl, C 2 -6 alkenyl, C3-7 cycloalkenyl, C3-6 alkynyl, C6-14 aryl or heterocycle; 

Optionally, R c and R d may be linked together through one or more ring carbon atoms 
30 and/or ring heteroatoms including N, O, C(O) and S(0) m , or S to form a saturated or 
unsaturated 3 to 8 membered carbocyclic or heterocyclic ring; 

R 3 is hydrogen, hydroxy, Ci- 8 alkyl, Q-g haloalkyl, C 3 - 7 cycloalkyl, C 2 -6 alkenyl, C3-7 
cycloalkenyl, C3-6 alkynyl, N(R a R b ), or heterocycle, each of which may be optionally 
35 substituted with one or more substituents independently selected from the group 

consisting of d-s alkyl, Cus haloalkyl, C3-7 cycloalkyl, C 2 -6 alkenyl, C3-7 cycloalkenyl, 
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C 3 . 6 alkynyl, halogen, oxo, CN, N0 2 , OR a , N(R a R b ), S(0) m R a , SR a , OS(0) m R a , 
S(0) m OR a , OS(0) m OR a , NCR^SCO)^, S(0) m N(R a R b ), N(R a )S(0) m N(R a R b ), 
OS(0) m N(R a R b ), N(R a )S(0) m OR b , C(0)R a , OC(0)R a , C(0)OR a , OC(0)OR a , 
N(R a )C(0)R b , C(0)N(R a R b ), N(R a )C(0) N(R a R b ), OC(0)N(R a R b ), N(R a )C(0)OR b , 
5 C(NR a )=N(R b ), C(SR a )=N(R b ), C(OR a )=N(R b ), N(R a )C(NR a R b )=N(R a ), 

N(R a )C(SR a )=N(R b ), N(R a )C(OR a )=N(R b ), and heterocycle optionally substituted by 
oxo or R a ; 

m is 1 or 2; 

10 

or a pharmaceutically acceptable derivative thereof, provided that: 

when R 1 is halogen and R 2 is Q-g alkyl , Ci-8 alkyl substituted with C(0)R a where 
R a is Ci-8 alkyl, or R 2 is Ci_ 8 alkyl substituted with S(0) m R a where R a is Ci. 8 alkyl 
and m is 2, then R 3 cannot be Ci-g alkyl or Ci-g alkyl substituted with OR a where 
15 R a is Ci-g alkyl. 

The present invention features a compound of formula (la) wherein: 
R 2 is 

(a) hydrogen; 

20 (b) Ci. 8 alkyl optionally substituted with C 3 - 7 cycloalkyl, OR a , N(R a R b ), 

C(0)R a , C(0)N(R a R b ), or heterocycle optionally substituted with oxo 
or R a ; or 

(c) Ce- uaralkyl optionally substituted with S(0) m R a or R a ; wherein m 
is 2; 

25 

R 3 is 

(a) Ci-galkyl optionally substituted with Ci-galkyl, C3-7cycloalkyl, OR a , 
SR a , C(0)N(R a R b ), NR a C(0)R b , or heterocycle optionally substituted 
with oxo or R a ; 
30 (b) C 3 . 7 cycloalkyl; 

(c) Ci-ghaloalkyl; 

(d) heterocycle optionally substituted with oxo; or 

(e) N(R a R b ); 
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wherein R a and R b are independently hydrogen, OR c , SR C , Ci_ 8 alkyl, C 6 - i 4 aryl or 
heterocycle, each of which each of which may be optionally substituted with one or 
more substituents independently selected from the group consisting of Ci_ 8 alkyl, Ci-g 
haloalkyl, C3-7 cycloalkyl, C 6 _i 4 aralkyl, C 2 -e alkenyl, C3-7 cycloalkenyl, C 3 . 6 alkynyl, 
5 C 6A4 aryl, CN, N0 2 , OR c , N(R c R d ), S(0) m R c , SR C , OS(0) m R c , S(0) m OR c , 

OS(0) m OR c , N(R c )S(0) m R d , S(0) m N(R c R d ), N(R c )S(0) m N(R c R d ) 9 OS(0) m N(R c R d ), 
N(R c )S(0) m OR d , C(0)R c , OC(0)R c , C(0)OR c , OC(0)OR c , N(R c )C(0)R d , 
C(0)N(R c R d ), N(R c )C(0) N(R c R d ), OC(O) N(R c R d ), N(R c )C(0)OR d , 
C(NR c R d )=N(R c ), C(SR c )=N(R d ) ? C(OR c )=N(R d ) and heterocycle; 
10 wherein R c is hydrogen , Cu 8 alkyl, Ci_ 8 haloalkyl, C3-7 cycloalkyl, C 6 -i4 aralkyl, C 2 -6 
alkenyl, C3.7 cycloalkenyl, C3-6 alkynyl, C^u aryl or heterocycle; 

R c andR d are independently hydrogen, Ci_ 8 alkyl, C 1-8 haloalkyl, C3J7 cycloalkyl, Ce-i4 
aralkyl, C2-6 alkenyl, C 3 . 7 cycloalkenyl, C3-6 alkynyl, Ce-\4 aryl or heterocycle; 

15 

or a pharmaceutical^ acceptable derivative thereof provided that 

when R 1 is halogen and R 2 is Ci-g alkyl , Ci- 8 alkyl substituted with C(0)R a where 
R a is Ci-g alkyl, then R 3 cannot be Ci_ 8 alkyl or Ci- 8 alkyl substituted with OR a 
where R a is Ci- 8 alkyl. 

20 

The present invention features a compound of formula (la) wherein: 
R 2 is 

(a) hydrogen; 

(b) Ci_ 8 alkyl optionally substituted with C 3 - 7 cycloalkyl, OR a , N(R a R b ), 
25 C(0)R a , C(0)N(R a R b ), or heterocycle optionally substituted with oxo 

or R a ; or 

(c) C 6 - ^aralkyl optionally substituted with S(0) m R a or R a ; wherein m 
is 2; 

30 R 3 is 

(a) Ci- 8 alkyl optionally substituted with Ci- 8 alkyl, C 3 -7cycloalkyl, OR a , 
SR a , C(0)N(R a R b ), NR a C(0)R b , or heterocycle optionally substituted 
with oxo or R a ; 

(b) C 3 - 7 cycloalkyl; 
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(c) Ci. 8 haloalkyl; 

(d) heterocycle optionally substituted with oxo; or 

(e) N(R a R b ); 

wherein R a and R b are independently hydrogen, N0 2 , OR c , C(0)R c , Ci- 8 alkyl 
5 optionally substituted with OR c , C$- uaryl or heterocycle; 

wherein R c is hydrogen, Ci_ 8 alkyl or C 6 - uaryl ; 

or a pharmaceutical^ acceptable derivative thereof provided that 

10 when R 1 is halogen and R 2 is Ci. 8 alkyl , Ci_ 8 alkyl substituted with C(0)R a where 

R a is Ci-8 alkyl, then R 3 cannot be Ci- 8 alkyl or Ci_ 8 alkyl substituted with OR a 
where R a is Ci- 8 alkyl. 

The present invention further features a compound of formula (la) wherein: 
15 R 2 is 

(a) hydrogen; 

(b) Ci- 8 alkyl substituted with C 3 - 7 cycloalkyl, C(0)R a wherein R a is 
heterocycle, or heterocycle optionally substituted with oxo; or 

(c) C6- uaralkyl optionally substituted with S(0) m R a wherein R a is Ci_ 
20 8 alkyl and m is 2; 



(a) Ci_ 8 alkyl optionally substituted with Ci- 8 alkyl, C3-7cycloalkyl, OR a , 
SR a , C(0)N(R a R b ), NR a C(0)R b , or heterocycle optionally substituted with 

25 oxo or R a ; wherein R a and R b are independently hydrogen, NO2, OR c , 

C(0)R c 3 Ci- 8 alkyl optionally substituted with OR c , C6- uaryl or 

heterocycle; 

(b) C3-7cycloalkyl; 

(c) Ci-ghaloalkyl; 

30 (d) heterocycle optionally substituted with oxo; or 

(e) N(R a R b ) wherein R a and R b are independently hydrogen, N0 2 , OR c , 
C(0)R c , Ci- 8 alkyl optionally substituted with OR c , C 6 - i 4 aryl or 
heterocycle; 
wherein R c is hydrogen, Ci. 8 alkyl or uaryl ; 
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or a pharmaceutically acceptable derivative thereof. 

The present invention also features a compound of formula (I) as described 
above wherein R 1 is one or more substituents independently selected from hydroxy, 
5 CN, N(R a R b ), Ci- 8 alkyl, C 3 - 7 cycloalkyl, halogen and d- 8 alkoxy; and 

pharmaceutically acceptable salts thereof. The present invention also features a 
compound of formula (I) as described above wherein R 1 is halogen or a 
pharmaceutically acceptable salt thereof. 

10 The present invention also features a compound of formula (la) as described 

above wherein R 2 is Ci-galkyl optionally substituted with C(0)N(R a R b ) ? wherein R a 
andR b are hydrogen or Ci.galkyi and R 3 is Ci-salkyl optionally substituted with OR a ? 
wherein OR a is hydrogen or Ci-galkyl, or a pharmaceutically acceptable salt thereof. 

15 The present invention features a compound selected from the group consisting 

of: 

Ethyl 7-(4-fluorobenzyl)-4-hydroxy-2-oxo-l ? 2-dihydro-l 5 5-naphthyridine-3- 
carboxylate; 

7-(4-fluorobenzyl)-4-hydroxy-iV-(2-methoxyethyl)-2-oxo-l 3 2-dihydro-l ? 5- 
20 naphthyridine-3-carboxamide; 

7-benzyl-A/ r -(cyclopropylmethyl)-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ? 5-naphthyridine-3~ 
carboxamide; 

Ethyl 7-benzyl-4-hydroxy- 1 -[4-(methylsulfonyl)benzyl]-2-oxo- 1 ? 2-dihydro~ 1 ,5- 
naphthyridine-3 -carboxylate; 
25 7-Benzyl-4-hydroxy- 1 - [4-(methylsulfonyl)benzyl] -2-oxo-7V-(pyridin-4-ylmethyl)- 1 ,2- 
dihydro- 1 ,5-naphthyridine-3-carboxamide; 

Methyl 7-benzyl-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ? 5-naphthyridine-3-carboxylate; 
7-Benzyl-A/,4-dihydroxy-2-oxo- 1 ? 2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide; 
Ethyl 7-(4-fluorobenzyl)-4-hydroxy-2-oxo- 1 -[2-(2-oxopyrrolidin- 1 -yl)ethyl]- 1 ,2- 
30 dihydro- 1 5 5-naphthyridine-3-carboxylate; 

A^Cyclopropyl-7-(4-fluorobenzyl)-4Jiydroxy-2-oxo-l-[2-(2-oxopyrrolidin-l- 
yl)ethyl] - 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxamide; 
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7~(4-Fluorobenzyl)-4-hydroxy-i^ 

oxop yrrolidin- 1 -yl)ethylj - 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxamide; 
Ethyl 7-benzyl-4-hydroxy- 1 -(2-morpholin-4-yl-2-oxoethyl)-2-oxo-- 1 ,2-dihydro- 1,5- 
naphthyridine-3 -carboxylate; 
5 7-Benzyl-4-hydroxy-iV-(2-methoxyethyl)- 1 -(2-morpholin-4-yl-2-oxoethyl)-2-oxo- 1 ,2- 
dihydro- 1 ,5 -naphthyridine-3 -carboxamide; 

4-Hydroxy-iV-(2-methylpropyl)-2-oxo-7-(phenylmethyl)- 1 ,2-dihydro- 1,5- 
naphthyridine-3-carboxamide; 

iV 1 Cycloheptyl-4-hydroxy-2-oxo-7-(phenylmethyl)- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 
10 carboxamide; 

iV-Cyclopentyl-4-hydroxy-2-oxo-7-(phenylmethyl)-l 5 2-dihydro-l 3 5-naphthyridine-3- 
carboxamide; 

A^-Cyclobutyl-4-hydroxy-2-oxo-7-(phenylmethyl)-l 5 2-dihydro-l 5 5-naphthyri 
carboxamide; 

1 5 4-Hydroxy-iV-[2-(methyloxy)ethyl]-2-oxo-7-(phenylmethyl)-l ? 2-dihydro- 1 ,5- 
naphthyridine-3-carboxamide; 

4-Hydroxy-2-oxo-iV-(2-phenylethyl)-7-(phenylmethyl)- 1 ,2-dihydro- 1,5- 
naphthyridine-3 -carboxamide; 

4-Hydroxy-2-oxo-iV-(l -phenylethyl)-7-(phenylmethyl)- 1 ,2-dihydro- 1,5- 
20 naphthyridine-3 -carboxamide; 

A^-(Cyclohexylmethyl)-4-hydroxy-2-oxo-7-(phenylmethyl)- 1 ,2-dihydro- 1,5- 
naphthyridine-3 -carboxamide; 

iV-(2-Furanylmethyl)-4-hydroxy-2-oxo-7-(phenylmethyl)- 1 ,2-dihydro- 1 ,5- 
naphthyridine-3-carboxamide; 
25 A/-Cyclohexyl-4-hydroxy-2-oxo-7-(phenylmethyl)-l ,2-dihydro-l ,5-naphthyridine-3- 
carboxamide; 

4-Hydroxy-2-oxo-7-(phenylmethyl)-iV-(2-thienylmethyl)-l,2-dihydro-l,5- 
naphthyridine-3-carboxamide; 

iV-Cyclopropyl-4-hydroxy-2-oxo-7-(phenylmethyl)-l,2-dihydro-l,5-naphthyri 
30 carboxamide; 

iV-Cyclobutyl-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l,2-dihydro-l,5- 
naphthyridine-3 -carboxamide; 
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iV-Cyclopropyl-7-[(4-fl^ 
naphthyridine-3-carboxamide; 
7-[(4-Fluorophenyl)methyl]-iV-(2-furanylmethyl) 
naphthyridine-3 -carboxamide; 
5 7^[(4-Fluorophenyl)^ 

1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide; 

7-[(4-Fluorophenyl)methyl]-4^ 

dihydro- 1 ,5-naphthyridine-3-carboxamide; 

(±)-7-[(4-Fluorophenyl)methylM 
1 0 dihydro- 1 ,5 -naphthyridine-3 -carboxamide; 

7-[(4-Fluorophenyl)methylJ-4-hydroxy-2-oxo-A r -[2-(l -piperidinyl)ethyl> 1 ,2-dihydro- 

1 5 5-naphthyridine-3-carboxamide; 

7-[(4-Fluorophenyl)methyl^ 

naphthyridine-3-carboxatnide; 
15 7-[(4-Fluorophenyl)methylH^ 

naphthyxidine-3-carboxamide; 

7-[(4-FIuorophenyi)methyl j-4-hydroxy-2-oxo-^-(3-pyridinyImethyl)- 1 ,2-dihydro- 1 ,5- 
naphthyridine-3 -carboxamide; 

7-[(4-Fluorophenyl)methyl] -AHhexahydro- li^azepin- 1 -yl)-4-hydroxy-2-oxo- 1 ,2- 
20 dihydro- 1 ,5-naphthyridine-3-carboxamide; 

7-[(4-Fluorophenyl)methyl]-4-hydroxy-iV-[2-(4-morpholinyl)ethyl]-2- 

dihydro-l,5-naphthyridine-3-carboxamide; 

7-[(5-FIuoro-2-pyridinyl)methyl]~4-^^ 

dihydro- 1,5 -naphthyridine-3 -carboxamide; 
25 7-[(4-Fluorophenyl)methy^ 

1 ? 5-naphthyridine-3-carboxamide; 

7-[(4-Fluorophenyl)methyl]-4-hydroxy-2-oxo-l ? 2-dihydro-l,5-naphthyridine-3- 
carboxamide; 

7-[(4-Fluorophenyl)methyl]-4-h^^ 
30 dihydro-l ? 5-naphthyridine-3-carboxamide; 
Ethyl 7~benzyl-4-hydroxy-2-oxo-l-^ 
naphthyridine-3 -carboxylate; 
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Benzyl-Af-cyclobutyl-4-hydroxy-2-oxo- l-[2-(2-oxopyrrolidin- 1 -yl)ethyl]-l ,2-dihydro- 
1 ,5-naphthyridine-3-carboxamide; 

7-Benzyl-N-cyclopropyl-4-hydroxy- 1 -[4-(methylsulfonyl)benzyl]-2-oxo-l 5 2-dihydro- 
1 ,5-naphthyridine-3-carboxamide; 
5 7-Benzyl-A^cyclobutyl-4-hydroxy-l-[4-(me 
1 ,5-naphthyridine-3-carboxamide; 
7-Benzyl-4-hydroxy-]^ 
dihydro- 1 ,5 -naphthyridine-3 -carboxamide; 

7-Beiizyl-iV-(2-furylmethyl)-4-hydroxy- 1 -[4-(methylsulfonyl)benzyl]-2-oxo- 1 ,2- 
1 0 dihydro- 1 ,5-naphthyridine-3-carboxamide; 

Ethyl 7-benzyl-4-hydroxy- 1 -[( 1 -methyl- l#-imidazol-2-yl)methyl] -2-oxo- 1 ,2- 

dihydro- 1 , 5 -naphthyridine-3 -c arboxylate; 

7-Benzyl-A r -cyclopropyl-4-hydroxy~H^^ 

l,2-dihydro-l,5-naphthyridine-3-carboxamide; 
1 5 7-(4-Fluorobenzyl)-4-hydroxy-A/ r -(2-methoxyethyl)-2-oxo- 1 - [2-(2-oxopyrrolidin- 1 - 

yl)ethyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide; 

7-Benzyl-4-hydroxy-iV-(2-methoxyethyl)- 1 -[(1 -methyl- lHAmidazol-2~yl)methyl]~2- 

oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxamide ; 

7-Benzyl-4-hydroxy-l-(2-morpholin-4^^ 
20 1 ,2-dihydro- 1 ,5-naphthyridine-3 -carboxamide; 

7-(4-Fluorobenzyl)-4-hydroxy-2-oxo-l-[2-^ 

ylmethyl)- 1 ,2-dihydro- 1 ,5-naphthyridine-3 -carboxamide; 

Ethyl 7-benzyl- 1 -(cyclopropylmethyl)-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5- 

naphthyridine-3-carboxylate; 
25 7-Benzyl- 1 -(cyclopropylmethyl)-4-hydroxy-A^-(2-methoxyethyl)-2-oxo- 1 ,2-dihydro- 

1 , 5 -naphthyridine-3 -carboxamide; 

7-Benzyl-iV-cyclobutyl- 1 -(cyclopropylmethyl)-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5- 
naphthyridine-3 -carboxamide ; 

Ethyl 7-benzyl-4-hydroxy- 1 -(2-morpholin-4-ylethyl)-2-oxo- 1 ,2-dihydro- 1 ,5- 
3 0 naphthyridine-3 -carboxylate; 

7-Benzyl-A r -cyclobutyl-4-hydroxy- 1 -(2-morpholin-4-ylethyl)-2-oxo- 1 ,2-dihydro- 1,5- 
naphthyridine-3-carboxamide; 
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7-Benzyl-4-hydroxy- 1 -[4-(methylsulfonyl)benzyl]-^^ 
oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide; 
7-Benzyl-4-hydroxy-144-(methylsulfo^ 
1 ,2-dihydro- 1 ? 5-naphthyridine-3-carboxamide; 
5 Ethyl 7-benzyl-4-hydroxy-2-oxo- 1 -(1 ,3-thiazol-2-ylmethyl)- 1 ,2-dihydro- 1,5- 
naphthyridine-3-carboxylate; 

7-Benzyl-AT-cyclobutyl-4-hydroxy-2-oxo- 1 -(1 ,3 -thiazol-2-ylmethyl)-l ? 2-dihydro-l 9 5- 
naphthyridine-3 -carboxamide; 

7-Benzyl-4-hydroxy-iV-(2-methoxyethyl)-2-oxo- 1 -( 1 ,3 -thiazol~2-ylmethyl)- 1 ,2- 
1 0 dihydro-1 ,5-naphthyridine-3-carboxamide; 

Ethyl 7-(4-fluorobenzyl)-4-hydroxy-l-[4-(methylsulfonyl)benzyl]~2-oxo-l,2-dihydro- 
1 ,5-naphthyridine-3-carboxylate; 

7-(4-Fluoroberizyl)-4-hydroxy-iV-(2-methoxyethyl)- 1 -[4-(methylsulfonyl)benzyl]-2- 
oxo- 1 ,2-dihydro- 1 ? 5 -naphthyridine-3 -carboxamide; 
1 5 7~(4-Fluorobenzyl)-4-hydroxy- 1 -[4-(methylsulfonyl)benzyl]~2-oxo-A^(pyridin-4- 
ylmethy^-l^-dihydro-ljS-naphthyridine-S-carboxaiiiide; 

7-(4-Fluorobenzyl)-4-hydroxy- 1 -[4-(methylsulfonyl)benzyl]-2-oxo-iV-(pyridin-3- 
ylmethy^-l^-dihydro-l.S-naphthyridine-S-carboxamide; 

7-(4-Fluorobenzyl)^4-hydroxy- 1 -[4-(methylsulfonyl)benzyl]-iV»(2-morpholin-4- 
20 ylethyl)-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxamide; 

Ethyl 4-hydroxy- 1 -[(4-nitrophenyl)methyl]-2-oxo-7-(phenylmethyl)- 1 ,2-dihydro- 1,5- 
naphthyridine-3-carboxylate; 

JV-(2-Furanylmethyl)-4-hydroxy- 1 -[(4-nitrophenyl)methyl]-2-oxo-7-(phenylmethyl)- 
1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide; 
25 4-Hydroxy-iV-[2-(methyloxy)ethyl]- 1 -[(4-nitrophenyl)methyl]-2-oxo-7- 
(phenylmethyl)- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide; 
Af-Cyclobutyl-4-hydroxy- 1 ~[(4-nitrophenyl)methyl] -2-oxo-7-(phenylmethyl)- 1 ,2- 
dihydro-l,5-naphthyridine-3-carboxamide; 

1 -[(4-Aminophenyl)methyl]-iV-cyclobutyl-4-hydroxy-2-oxo-7-(phenylmethyl)^ 1 ,2- 
3 0 dihydro- 1 , 5 -naphthyridine-3 -carboxamide; 

and pharmaceutically acceptable salts thereof. 



WO 2005/077050 



PCT/US2005/004085 



25 

The present invention features a compound selected from the group consisting of: 
7-(4-fluorobenzyl)-4-hydroxy-A^(2-methoxyethyl)--2-oxo- 1 ,2-dihydro- 1,5- 
naphthyridine-3 -carboxamide; 

iV-Cyclopropyl-7-(4-fluorobenzyl)-4-hydroxy-2-oxo- 1 -[2-(2-oxopyrrolidin-l- 
5 yl)ethyl] - 1 ,2-dihydro- 1 ? 5 -naphthyridine-3 -carboxamide; 

7-(4-Fluorobenzyl)-4-hydroxy-iV-(2-morpholin-4-ylethyl)-2-oxo- 1 -[2-(2- 
oxopyrrolidin- 1 -yl)ethyl]- 1 3 2-dihydro- 1 ,5-naphthyridine-3-carboxamide; 
7-Benzyl-4-hydroxy-A L (2-methoxyethyl)- 1 -(2-morpholin-4-yl-2-oxoethyl)-2-oxo- 1 ,2- 
dihydro-1 ,5-naphthyridine-3~carboxamide; 
1 0 4-Hydroxy-iV-[2-(methyloxy)ethyl]-2-oxo-7-(phenylmethyl)- 1 ,2-dihydro- 1 ,5- 
naphthyridine-3 -carboxamide; 

7-[(4-Fluorophenyl)methyl] -4-hydroxy~2-oxo-iV-[3-(2~oxo- 1 -pyrrolidinyl)propyl]- 
1 ? 2-dihydro-l 5 5-naphthyridine-3-carboxamide; 

7-[(4-Fluorophenyl)methyl]-4-hydroxy-A r -[2-(4-morpholinyl)ethyl]-2-oxo-l ? 2- 
1 5 dihydro- 1 ? 5 -naphthyridine-3 -carboxamide; 
7-[(5-Fluoro-2-pyridinyl)methy^ 
dihydro- 1 , 5 -naphthyridine-3 -carboxamide; 

7-Benzyl-4-hydroxy-iV-(2-methoxyethyl)-l-[4-(methylsulfonyl)benzyl]-2-oxo-l :i 2- 
dihydro-1 ? 5-naphthyridine-3-carboxamide; 
20 7-(4-Fluorobenzyl)-4-hydroxy-iV-(2-methoxyethyl)-2-oxo- 1 - [2-(2-oxopyrrolidin- 1 - 
yl) ethyl] - 1 ,2-dihydro -1,5 -naphthyridine-3 -carboxamide ; 

7-Benzyl-4-hydroxy-iV-(2-methoxyethyl)- 1 -[( 1 -methyl- l#-imidazol-2-yl)methyl] -2- 
oxo-1 ,2-dihydro-l ? 5-naphthyridine-3-carboxamide; 

7-Benzyl- 1 -(cyclopropylmethyl)-4-hydroxy-7V-(2-methoxyethyl)-2-oxo- 1 ,2-dihydro- 
25 1 ,5-naphthyridine-3-carboxamide; 

7-Benzyl-4-hydroxy-iV-(2-methoxyethyl)-2-oxo-l-(l ? 3-thiazol-2-ylmethyl)-l :) 2- 
dihydro- 1 ,5 -naphthyridine-3 -carboxamide; 

7-(4-Fluorobenzyl)-4-hydroxy-iV-(2-methoxyethyl)-l-[4-(methylsulfonyl)benzyl]-2- 
oxo- 1 ,2-dihydro- 1 9 5 -naphthyridine-3 -carboxamide; 
30 and pharmaceutically acceptable salts thereof. 
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The present invention also features a compound selected from the group 
consisting of: 

7-[(4-Fluorophenyl)methyl] -4-hydroxy-AK2-hydroxyethyl)- 1 -methyl-2-oxo-l,2- 

dihydro- 1 ,5 -naphthyridine-3 -carboxamide; 
5 7-[(4-fluorophenyl)methyl] -4-hydroxy-iV-(2-hydroxyethyl)- 1 -methyl-2-oxo- 1 ,2- 

dihydro-l,5-naphthyridine-3-carboxamid^ sodium salt; 

l-[2-(DimethyIamino)-2-oxoethyl^^ 

1 5 2-dihydro- 1 ? 5-naphthyridine-3-carboxamide; 

Sodium l-[2-(Dimethylamino)-2-oxoethyl]-7-(4-fluorobenzyl)-3- 
1 0 [(methylamino)carbonyl] -2~oxo- 1 ,2-dihydro- 1 ,5-naphthyridin-4-olate; 

7-[(4-Fluorophenyl)methyl]-4^ 

(methyloxy)ethyl]-2-oxo- 1 ,2-dihydro- 1 ? 5 -naphthyridine-3 -carboxamide; 
l-[2-(Dimethylamino)-2-oxoethyl]-7-[(4-fluorophenyl)methyl]-4-hydroxy-N-[2- 
(methyloxy)ethyl]~2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -c arboxamide; 

1 5 Sodium 1 -[2-(dimethylamino)-2-oxoethyl]-7-[(4-fluorophenyl)methyl]-3-( {[2- 
(methyloxy)ethyl]amino}carbonyl)-2-oxo-l 3 2-dihydro-l ? 5-naphthyridin-4-olate; 
7-(4-Fluorobeiizyl)-4-hydroxy-A^-[(2i?)-2-hydroxypropyl]-2-oxo-l-[2-(2- 
oxopyrrolidin- 1 -yl)ethyl] - 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxamide; 
Sodium 7-[(4-fluorophenyl)methyl]-3-( {[(2R)-2-hydroxypropyl] amino} carbonyl)-2- 

20 oxo- 1 -[2-(2-oxo- 1 -pyrrolidinyl)ethyl]- 1 5 2-dihydro- 1 ,5-naphthyridin-4-olate; 
7-(4-Fluorobenzyl)-4-hydroxy-A^[(25)-2-hydroxypropyl]-2-oxo-l-[2-(2- 
oxopyrrolidin-l-yl)ethyl]-l 3 2-dihydro-l 5 5-naphthyridine-3-carboxamide; 
l-(2-Amino-2-oxoethyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-N-[2- 
(methyloxy)ethyl]-2-oxo- 1 ? 2-dihydro- 1 ,5-naphthyridine-3-carboxamide; 

25 l-(4-Fluorophenyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-A^-(2-hydroxyethyl)-2- 
oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide; 
Sodium l-(4-fluorophenyl)-7-[(4-fluorophenyl)methyl]-3- {[(2- 
hydroxyethyl)amino]carbonyl} -2-oxo- 1 ,2-dihydro- 1 5 5-naphthyridin-4-olate; 
7V r -[(2i?)-23-Dihydroxypropyl]-7-[(4-fluorophenyl)methyl]~4-hydroxy-l-me^ 

30 oxo-1 ,2-dihydro- 1 ? 5-naphthyridine-3-carboxamide; 
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7-(4-Fluorobenzyl)-4^ 1 -[2-(2-oxopyrrolidin- 1 - 

yl)ethyl]- 1 ,2-dihydro- l,5-naphthyridine-3-carboxamide; 

7-[(4-Fluorophenyl)methyl] -4-hydroxy- 1 -[(1 -methyl- li/-imidazol-2-yl)methyl]-7V-[2- 
(methyloxy)ethyl] -2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide; 
5 Sodium 7-[(4-fluorophenyl^ 

(methyloxy)ethyl]amino}carbonyl)-2-oxo-l ,2-dihydro-l ,5-naphthyridin-4~olate; 

1- Ethyl-7-[(4-fluorophenyl^ 

oxo- 1 ,2-dihydro- 1 5 5 -naphthyridine-3 -carboxamide; 
Sodium l-ethyl-7-[(4-fluorophenyl)methyl]-3-({[(l,S)^2-hydroxy-l- 
1 0 methylethyl] amino } carbonyl)-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridin-4-olate; 
and pharmaceutically acceptable salts thereof. 

The present invention also features a compound selected from the group 
consisting of: 

1 5 7-Benzyl-4-hydroxy-A^-(2-methoxyethyl)- 1 -(2-morpholin-4~yl-2-oxoethyl)-2-oxo- 1 ,2- 
dihydro- 1 ,5-naphthyridine-3-carboxamide; 
7-[(4-Fluorophenyl)methyl]-4-hy 

2- oxoethyl]-2-oxo-l ,2-dihydro-l ,5 -naphthyridine-3 -carboxamide; 
l-[2-(Dimethylamino)-2-oxoethyl]-7-[(4-fluorophenyl)methyl]-4-hydroxy-N-[2- 

20 (methyloxy)ethyI]-2-oxo- 1 5 2-dihydro- 1 ? 5-naphthyridine-3-carboxamide; 

7-(4-Fluorobenzyl)-4-hydroxy-7V-(2-hydroxy- 1 -methylethyl)-2-oxo-l -[2-(2- 

oxopyrrolidin- 1 -yl)ethyl] - 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxamide; 

7-(4-Fluorobenzyl)-4-hydroxy-iV-(2-hydroxypropyl)-2-oxo- 1 -[2-(2-oxopyrrolidin- 1 - 

yl)ethyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide; 
25 N-[2-(Ethyloxy)ethyl]-7^ 

oxoethyl] -2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxamide; 

7- [(4-Fluorophenyl)methyl] -4-hydroxy- 1 -methyl-2-oxo-iV-[2-(2-oxo- 1 - 

imidazolidinyl)ethyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide; 

7-[(4-Fluorophenyl)methyl]-4-hydroxy- 1 -methyl-N- {2- 
30 [methyl(methylsulfonyl)amino]ethyl}-2-oxo-l 5 2-dihydro-l ? 5-naphthyridine-3- 

carboxamide; 
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(±)- 1 -[2-(Dirnethylamino)-2~oxoethyl]-7- [(4-fluorophenyl)methyl]-4-hydroxy~N-(2- 
hydroxy- 1 -methylethyl)-2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxamide; 
7~[(4-Fluorophenyl)methyl]-4-hydroxy-iV-(2-hydroxyethyl)- 1 -(3-hydroxypropyl)-2- 
oxo- 1 ,2-dihydro- 1 5 5-naphthyridine-3 -carboxamide; 
5 7- [(4-Fluorophenyl)methyl] -4-hydroxy- 1 -(3 -hydroxypropyl)-JV- {2- 

[methyl(methylsulfonyl)amino] ethyl} -2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 - 
carboxamide; 

1- [2-(Dimethylamino)-2~oxoethyy^ 

hydroxy- 1 J-dimethylethyl)~2-oxo-l,2-diliydro-l ? 5-naphthyridine-3--carboxamide; 
1 0 7-[(4-Fluorophenyl)methyl]-4-hydroxy-l -(3-hydroxypropyl)-iV- {2-[(l - 

methylethyl)sulfonyl] ethyl} -2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxamide; 
1 - [2-(Cyclopropylamino)-2-oxoethyl] -7-[(4-fluorophenyl)methyl] -4-hydroxy-N- 
methyl-2-oxo-l ,2-dihydro-l ,5-naphthyridine-3-carboxamide; 

1 - {2-[[(Dimethylamino)cai*bonyl](methyl)amino]ethyl} -7-[(4-fluorophenyl)methyl]- 
15 4-hydroxy-AT-(2-hydroxyethyl)-2-oxo-l 5 2-dihydro-l ? 5-naphthyridine-3-carboxamide; 
7-[(4-fluorophenyl)methyl]-4-hydroxy-N-(2-hydroxyethyl)-2-oxo- 1 -[2-(2-oxo- 1 - 
piperidinyl)ethyl]- 1 ,2-dihydro- 1 s 5-naphthyridine-3-carboxamide; 
7-[(4-Fluorophenyl)methyl]-4-hydroxy-N-(2-hydroxy- 1 -methylethyl)-2-oxo- 1 -[2-(2- 
oxo- 1 -piperidinyl)ethyl] - 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxamide; 
20 7-(4-Fluorobenzyl)-4-hydroxy-iV-(2-methoxyethyl)-2-oxo- 1 -[2-oxo-2-(l ,3- 
thiazolidin-3 -yl)ethyl] - 1 ? 2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide; 
7-[(4-fluorophenyl)methyl]-4-hydroxy-iV-(3-hydroxypropyl)-2-oxo-l-[2-(2-oxo-l- 
piperidinyl) ethyl] - 1 9 2-dihydro- 1 , 5 -naphthyridine-3 -carboxamide; 
7-[(4-Fluorophenyl)methyl]-4-hydroxy-A^-[(26)-2-hydroxypropyl]-l-[3- 
25 (methyloxy)propyl] -2-oxo- 1 ,2-dihydro-l 3 5~naphthyridine-3-carboxamide; 

7-[(4-fluorophenyl)methyl]-4-hydroxy-iV-(3-hydroxybutyl)-2-oxo-l-[2-(2-oxo-l- 

piperidinyl)ethyl]-l ? 2-dihydro-l ? 5-naphthyridine-3-carboxamide; 

7-(4-Fluorobenzyl)-4-hydroxy-l-{2-[(2-methoxyethyl)amino]-2-oxoethyl}-iV-methyl- 

2- oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide; 

30 7-[(4-fluorophenyl)methyI]-4-hydroxy-iV : -(2-hydroxyethyl)-2-oxo-l-[3-(2-oxo-l- 
piperidinyl)propyl]-l ? 2-dihydro-l 3 5-naphthyridine-3-carboxamide; 
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7-[(4-fluorophenyl)m 

oxohexahydro- li^-azepin- 1 ~yl)propyl] - 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxamide; 
7-[(4-fluorophenyl)metl^ 

(2-oxohexahydro~ li?-azepin- 1 -yl)propyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3- 
5 carboxamide; 

7-[(4-fluorophenyl)mefo^ 

oxohexahydro- 177-azepin- 1 ~yl)propyl]- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide; 
and pharmaceutically acceptable salts thereof. 

10 The present invention also features a compound selected from 7-[(4- 

Fluorophenyl)methyl]-4-hydroxy-A r -(2-hydroxyethyl)- 1 -methyl-2-oxo- 1 ,2-dihydro- 
1 ,5-naphthyridine-3 -carboxamide; 1 - [2-(Dimethylamino)-2-oxoethyl] -7-(4- 
fluorobenzyl)-4-hydroxy-JV-methyl-2-oxo-l ,2-dihydro-l ,5-naphthyridine-3- 
carboxamide; and pharmaceutically acceptable salts thereof. Examples of 

15 pharmaceutically acceptable salts are 7-[(4-fluorophenyl)methyl]-4-hydroxy-iV-(2- 

hydroxyethyl)- 1 -methyl-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide sodium 
salt and Sodium l-[2-(Dimethylamino)-2-oxoethyl]-7-(4-fluorobenzyl)-3- 
[(methylamino)carbonyl]-2-oxo-l ? 2-dihydro-l 5 5-naphthyridin-4-olate. 

The present invention features a compound selected from the group consisting 
20 * of examples numbers 2, 9, 10, 12, 17, 28, 36, 37, 45, 49, 50, 54, 62, 64, 83, 84, 85, 86, 
89, 91, 93, 94, 95, 96, 97, 98, 99, 101, 102, 104, 105, 106, 107, 237 and 
pharmaceutically acceptable salts thereof. The present invention features a compound 
selected from the group consisting of example numbers 73, 114, 116, 122, 125, 145, 
146, 148, 149, 153, 154, 155, 156, 162, 168, 169, 170, 173, 180, 185, 186, 188, 189, 
25 190, 203, 206, 208, 209, 210, 227, 231, 234, 237, 245, 253, 260, 261, 262, 279, 292, 
296, 297, 301, 302, 310, 327, 339, 340, 343, 359, 360, 363, 366, 367, 377, 380, 381, 
382, 383, 394, 408, 409, 410, 411, 428, 429, 431, 434, 463, 465, 471, 472, 473, 476, 
477, 484, 495, 515, 516, 519, 521, 522, 524, 525, 528, 535, 548, 549, 554, 557, 564, 
566, 568, 569, 574, 576, 577, 579, 580, 581, 582, 583, 584, 588, 589, 591, 593, 595, 
30 596, 598, 599, 601, 602, 603, 604, 624, 626, 627, 628, 629, 631, 633, 634, 636, 637, 
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638, 642, 646, 657, 660, 662, 663, 665, 669, 671, 673, 674, 677, 680, 681, 684, 688, 
690, 691, 693, 694, 696, 697, and 698 and pharmaceutically acceptable salts thereof. 

The present invention further features a compound selected from the group 
5 consisting of examples numbers 12, 36, 37, 49, 84, 89, 91, 93, 95, 96, 101, 237 and 
pharmaceutically acceptable salts thereof. 

Compounds of the present invention are useful as integrase inhibitors. One 
aspect of the instant invention relates to methods of treating or preventing viral 

10 infection, for example an HIV infection, in a biological sample comprising contacting 
the biological sample with compounds of formula (I) or (la) or pharmaceutically 
acceptable derivatives thereof. Another aspect of the instant invention relates to 
methods of treating or preventing viral infection, for example, an HIV infection, in a 
patient comprising administering to the patient a therapeutically effective amount of 

15 compounds of formula (I) or (la) or pharmaceutically acceptable derivatives thereof. 
The compounds according to the invention are particularly suited to the 
treatment or prophylaxis of HIV infections and associated conditions. Reference 
herein to treatment extends to prophylaxis as well as the treatment of established 
infections, symptoms, and associated clinical conditions such as AIDS related 

20 complex (ARC), Kaposi's sarcoma, and AIDS dementia. 

The compounds of the present invention exhibit advantages over previously 
disclosed integrase inhibitors, for example increased potency, metabolic stability, 
increased therapeutic index, or other pharmaceutical properties. 

According to one embodiment of the invention, compounds of formula (I) or 

25 (la) or salts thereof may be formulated into compositions. In a preferred embodiment, 
the composition is a pharmaceutical composition, which comprises a compound of 
formula (I) or (la) and pharmaceutically acceptable carrier, adjuvant or vehicle. In 
one embodiment, the composition comprises an amount of a compound of the present 
invention effective to treat or prevent viral infection, for example an HIV infection, in 

30 a biological sample or in a patient. In another embodiment, compounds of this 

invention and pharmaceutical compositions thereof, which comprise an amount of a 
compound of the present innovation effective to inhibit viral replication or to treat or 
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prevent a viral infection or disease or disorder, for example an HIV infection, and a 
pharmaceutical^ acceptable carrier, adjuvant or vehicle, may be formulated for 
administration to a patient, for example, for oral administration. 

The present invention features compounds according to the invention for use 
5 in medical therapy, for example for the treatment or prophylaxis of a viral infection, 
for example an HIV infection and associated conditions. The compounds according to 
the invention are especially useful for the treatment of ADDS and related clinical 
conditions such as AIDS related complex (ARC), progressive generalized 
lymphadenopathy (PGL), Kaposi's sarcoma, thromobocytopenic purpura, AIDS- 

10 related neurological conditions such as AIDS dementia complex, multiple sclerosis or 
tropical paraparesis, anti-HIV antibody-positive and HIV-positive conditions, 
including such conditions in asymptomatic patients. 

According to another aspect, the present invention provides a method for the 
treatment or prevention of the symptoms or effects of a viral infection in an infected 

15 patient, for example, a mammal including a human, which comprises administering to 
said patient a pharmaceutically effective amount of a compound according to the 
invention. According to one aspect of the invention, the viral infection is a retroviral 
infection, in particular an HIV infection. 

The present invention further includes the use of a compound according to the 

20 invention in the manufacture of a medicament for administration to a subject for the 
treatment of a viral infection, in particular and HIV infection. 

The compounds according to the invention may also be used in adjuvant 
therapy in the treatment of HIV infections or HIV-associated symptoms or effects, for 
example Kaposi's sarcoma. 

25 The present invention further provides a method for the treatment of a clinical 

condition in a patient, for example, a mammal including a human which clinical 
condition includes those which have been discussed hereinbefore, which comprises 
treating said patient with a pharmaceutically effective amount of a compound 
according to the invention. The present invention also includes a method for the 

30 treatment or prophylaxis of any of the aforementioned diseases or conditions. 

Reference herein to treatment extends to prophylaxis as well as the treatment 
of established conditions, disorders and infections, symptoms thereof, and associated. 
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The above compounds according to the invention and their pharmaceutically 
acceptable derivatives may be employed in combination with other therapeutic agents 
for the treatment of the above infections or conditions. Combination therapies 
according to the present invention comprise the administration of a compound of the 
5 present invention or a pharmaceutically acceptable derivative thereof and another 
pharmaceutically active agent. The active ingredient(s) and pharmaceutically active 
agents may be administered simultaneously (i.e., concurrently) in either the same or 
different pharmaceutical compositions or sequentially in any order. The amounts of 
the active ingredient(s) and pharmaceutically active agent(s) and the relative timings 
10 of administration will be selected in order to achieve the desired combined therapeutic 
effect. 

Examples of such therapeutic agents include, but are not limited to, agents that 
are effective for the treatment of viral infections or associated conditions. Among 
these agents are (1 -alpha, 2 -beta, 3-alpha)-9~[2,3- 

15 bis(hydroxymethyl)cyclobutyl] guanine [(-)BHCG, SQ-34514, lobucavir]; 9- 

[(2R,3R,4S)-3,4-bis(hydroxy methyl)2-oxetanosyl] adenine (oxetanocin-G); acyclic 
nucleosides, for example acyclovir, valaciclovir, famciclovir, ganciclovir, and 
penciclovir; acyclic nucleoside phosphonates, for example (S)-l-(3-hydroxy-2- 
phosphonyl-methoxypropyl) cytosine (HPMPC), [[[2-(6-amino-9H-purin-9- 

20 yl)ethoxy] methyl]phosphinylidene] bis(oxymethylene)-2,2-dimethyl propanoic acid 
(bis-POM PMEA, adefovir dipivoxil), [[(lR)-2-(6-amino-9H-purin-9-yl)-l- 
methylethoxy]methyl] phosphonic acid (tenofovir), and (R)-[[2-(6-Amino-9H-purin- 
9-yl)- 1 -methylethoxy]methyl]phosphonic acid bis- 

(isopropoxycarbonyloxymethyl)ester (bis-POC-PMPA); ribonucleotide reductase 
25 inhibitors, for example 2-acetylpyridine 5-[(2-chloroanilino)thiocarbonyl) 

thiocarbonohydrazone and hydroxyurea; nucleoside reverse transcriptase inhibitors, 
for example 3'-azido-3'-deoxythymidine (AZT, zidovudine), 2',3'-dideoxycytidine 
(ddC, zalcitabine), 2\3'-dideoxyadenosine, 2',3'-dideoxyinosine (ddl, didanosine), 
2\3'-didehydrothymidine (d4T, stavudine), (-)-beta-D-2,6~diaminopurine dioxolane 
30 (DAPD), 3 7 -azido-2 5 ,3 5 -dideoxythymidine-5 ' -H-phosphophonate (phosphonovir), 2'- 
deoxy- 5 -io do -uridine (idoxuridine), (-)-cis-l-(2-hydroxymethyl)-l,3-oxathiolane 5- 
yl)-cytosine (lamhaidine), cis-l-(2-(hydroxymethyl)-l,3-oxathiolan-5-yl)-5- 
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fluorocytosine (FTC), 3 5 -deoxy-3 5 -fluorothymidine, 5-chloro-2',3'-dideoxy-3'- 
fluorouridine, (-)-cis-4-[2-amino-6-(cyclo-propylamino)-9H-purin-9-yl]-2- 
cyclopentene-1 -methanol (abacavir), 9-[4-hydroxy-2-(hydroxymethyl)but-l-yl]- 
guanine (H2G), ABT-606 (2HM-H2G) and ribavirin; protease inhibitors, for example 
5 indinavir, ritonavir, nelfinavir, amprenavir, saquinavir, fosamprenavir, (R)-N-tert- 
butyl-3-[(2S,3S)-2-hydroxy-3-^ 

methylthio-propanoyl]amino-4-phenylbutanoyl]-5,5-dimethyl-l,3-thiazolidine-4- 
carboxamide (KNI-272), 4R-(4alpha, 5alpha,6beta)]-l,3-bis[(3- 
aminophenyl)methyl]hexahydro-5,6-dihydroxy-4,7-bis(phenylmethyl)-2H-l,3- 

10 diazepin-2-one dimethanesulfonate (mozenavir), 3-[l-[3-[2-(5- 

trifluoromethylp>ridinyl)-sulfonylamino]phenyl]propyl]-4- hydroxy-6alpha- 
phenethyl-6beta-propyl-5,6-dihydro-2-pyranone (tipranavir), N'-[2(S)-Hydroxy-3(S)- 
[N-(methoxycarbonyl)-l-tert-leucylamino]-4-phenylbutyl-N alpha -(methoxycarbonyl)- 
N ? -[4-(2-pyridyl)benzyl]-L- tert-leucylhydrazide (BMS-232632), 3-(2(S)-Hydroxy- 

15 3(S)-(3-hydroxy-2-methylbenzamido)-4-phenylbutanoyl)~5,5-dimethyl-N-(2- 

methylbenzyl)thiazolidine-4(R)-carboxamide (AG- 1776), N-(2(R)-hydroxy-l(S)- 
indanyl)-2(R)-phenyl-methyl-4(S>^^ 

N'-(tert-butyl carboxamido)piperazinyl)pentanamide (MK-944A); interferons such as 
a-interferon; renal excretion inhibitors such as probenecid; nucleoside transport 

20 inhibitors such as dipyridamole, pentoxifylline, N-acetylcysteine (NAC), Procysteine, 
a-trichosanthin, phosphonoformic acid; as well as immunomodulators such as 
interleukin II or thymosin, granulocyte macrophage colony stimulating factors, 
erythropoetin, soluble CD4 and genetically engineered derivatives thereof; non- 
nucleoside reverse transcriptase inhibitors (HNRTIs), for example nevirapine (BI-RG- 

25 587), alpha-((2-acetyl-5 -methylphenyl)amino)-2,6-dichloro-benzeneacetamide 

(loviride), 1 -[3-(isopropyl amino)-2-pyridyl]-4-[5-(methanesulfonamido)-lH-indol-2- 
ylcarbonyl]piperazinemonomethanesulfonate (delavirdine), (10R, US, 12S)-12- 
Hydroxy-6, 6, 10, ll-tetramethyl-4-propyl-ll,12-dihydro-2H, 6H, 10H-benzo(l, 2- 
b:3, 4-b':5, 6-b")tripyran-2-one ((+) calanolide A), (4S)-6-Chloro-4-[lE)-cyclopropyl 

30 ethenyl)-3,4- dihydro-4--(trifluoromethyl)-2(lH)-quinazolinone (DPC-083), (S>6~ 

chloro-4-(cyclopropyl ethynyl)- 1 ,4-dihydro-4-(trifluoromethyl)-2H-3 , 1 -benzoxazin-2- 
one (efavirenz, DMP 266), l-(ethoxy methyl)-5-(l-methylethyl)-6-(phenylmethyl)- 
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2,4(lH,3H)-pyrimidinedione (MKC-442), and 5-(3,5-dichloro phenyl)thio-4- 
isopropyl-l-(4-pyridyl)methyl-lH-imidaxol-2-ylmethyl carbamate (capravirine); 
glycoprotein 120 antagonists, for example PRO-2000, PRO-542 and l,4-bis[3-[(2, 4- 
dichlorophenyl)carbonyl amino]-2-oxo-5 ? 8-disodiumsulfanyl]naphthalyl-2 ? 5- 
5 dimethoxyphenyl-1, 4-dihydrazone (FP-21399); cytokine antagonists, for example 
reticulose (Product-R), 1,1' -azobis-formamide (ADA), l,ll-(l,4-phenylenebis 
(methylene))bis-l, 4,8,1 1-tetraazacyclotetradecane octahydrochloride (AMD-3100); 
integrase inhibitors; and fusion inhibitors, for example T-20 and T-1249. 

The present invention further includes the use of a compound according to the 
10 invention in the manufacture of a medicament for simultaneous or sequential 
administration with at least another therapeutic agent, such as those defined 
hereinbefore. 

Compounds of the present invention may be administered with an agent 
known to inhibit or reduce the metabolism of compounds, for example ritonavir. 

15 Accordingly, the present invention features a method for the treatment or prophylaxis 
of a disease as hereinbefore described by administration of a compound of the present 
invention in combination with a metabolic inhibitor. Such combination may be 
administered simultaneously or sequentially. 

In general a suitable dose for each of the above-mentioned conditions will be 

20 in the range of 0.01 to 250 mg per kilogram body weight of the recipient (e.g. a 

human) per day, preferably in the range of 0. 1 to 1 00 mg per kilogram body weight 
per day and most preferably in the range 0.5 to 30 mg per kilogram body weight per 
day and particularly in the range 1.0 to 20 mg per kilogram body weight per day. 
Unless otherwise indicated; all weights of active ingredient are calculated as the 

25 parent compound of formula (I) or (la); for salts or esters thereof, the weights would 
be increased proportionally. The desired dose may be presented as one, two, three, 
four, five, six or more sub-doses administered at appropriate intervals throughout the 
day. In some cases the desired dose may be given on alternative days. These sub- 
doses may be administered in unit dosage forms, for example, containing 10 to 1000 

30 mg or 50 to 500 mg, preferably 20 to 500 mg, and most preferably 50 to 400 mg of 
active ingredient per unit dosage form. 
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While it is possible for the active ingredient to be administered alone, it is 
preferable to present it as a pharmaceutical composition. The compositions of the 
present invention comprise at least one active ingredient, as defined above, together 
with one or more acceptable carriers thereof and optionally other therapeutic agents. 
5 Each carrier must be acceptable in the sense of being compatible with the other 
ingredients of the composition and not injurious to the patient. 

Pharmaceutical compositions include those suitable for oral, rectal, nasal, 
topical (including transdermal, buccal and sublingual), vaginal or parenteral 
(including subcutaneous, intramuscular, intravenous, intradermal, and intravitreal) 

10 administration. The compositions may conveniently be presented in unit dosage form 
and may be prepared by any methods well known in the art of pharmacy. Such 
methods represent a further feature of the present invention and include the step of 
bringing into association the active ingredients with the carrier, which constitutes one 
or more accessory ingredients. In general, the compositions are prepared by 

15 unifonnly and intimately bringing into association the active ingredients with liquid 
carriers or finely divided solid carriers or both, and then if necessary shaping the 
product. 

The present invention further includes a pharmaceutical composition as 
hereinbefore defined wherein a compound of the present invention or a 

20 pharmaceutical^ acceptable derivative thereof and another therapeutic agent are 
presented separately from one another as a kit of parts. 

Compositions suitable for transdermal administration may be presented as 
discrete patches adapted to remain in intimate contact with the epidermis of the 
recipient for a prolonged period of time. Such patches suitably contain the active 

25 compound 1) in an optionally buffered, aqueous solution or 2) dissolved and/or 

dispersed in an adhesive or 3) dispersed in a polymer. A suitable concentration of the 
active compound is about 1% to 25%, preferably about 3% to 15%. As one particular 
possibility, the active compound may be delivered from the patch by electrotransport 
or iontophoresis as generally described in Pharmaceutical Research 3(6), 318 (1986). 

30 Pharmaceutical compositions of the present invention suitable for oral 

administration may be presented as discrete units such as capsules, caplets, cachets or 
tablets each containing a predetermined amount of the active ingredients; as a powder 
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or granules; as a solution or a suspension in an aqueous or non-aqueous liquid; or as 
an oil-in- water liquid emulsion or a water-in-oil liquid emulsion. The active 
ingredient may also be presented as a bolus, electuary or paste. 

A tablet may be made by compression or molding, optionally with one or 
5 more accessory ingredients. Compressed tablets may be prepared by compressing in 
a suitable machine the active ingredients in a free- flowing form such as a powder or 
granules, optionally mixed with a binder (e.g. povidone, gelatin, 
hydroxypropylmethyl cellulose), lubricant, inert diluent, preservative, disintegrant 
(e.g. sodium starch glycollate, cross-linked povidone, cross-linked sodium 

10 carboxymethyl cellulose) surface-active or dispersing agent. Molded tablets may be 
made by molding a mixture of the powdered compound moistened with an inert liquid 
diluent in a suitable machine. The tablets may optionally be coated or scored and may 
be formulated so as to provide slow or controlled release of the active ingredients 
therein using, for example, hydroxypropylmethyl cellulose in varying proportions to 

1 5 provide the desired release profile. Tablets may optionally be provided with an 
enteric coating, to provide release in parts of the gut other than the stomach. 

Pharmaceutical compositions suitable for topical administration in the mouth 
include lozenges comprising the active ingredients in a flavored base, usually sucrose 
and acacia or tragacanth; pastilles comprising the active ingredient in an inert basis 

20 such as gelatin and glycerin, or sucrose and acacia; and mouthwashes comprising the 
active ingredient in a suitable liquid carrier. 

Pharmaceutical compositions suitable for vaginal administration may be 
presented as pessaries, tampons, creams, gels, pastes, foams or spray. Pharmaceutical 
compositions may contain in addition to the active ingredient such carriers as are 

25 known in the art to be appropriate. 

Pharmaceutical compositions for rectal administration may be presented as a 
suppository with a suitable carrier comprising, for example, cocoa butter or a 
salicylate or other materials commonly used in the art. The suppositories may be 
conveniently formed by admixture of the active combination with the softened or 

30 melted carrier(s) followed by chilling and shaping in molds. 

Pharmaceutical compositions suitable for parenteral administration include 
aqueous and nonaqueous isotonic sterile injection solutions which may contain anti- 
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oxidants, buffers, bacteriostats and solutes which render the pharmaceutical 
composition isotonic with the blood of the intended recipient; and aqueous and non- 
aqueous sterile suspensions which may include suspending agents and thickening 
agents; and liposomes or other microparticulate systems which are designed to target 
5 the compound to blood components or one or more organs. The pharmaceutical 
compositions may be presented in unit-dose or multi-dose sealed containers, for 
example, ampoules and vials, and maybe stored in a freeze-dried (lyophilized) 
condition requiring only the addition of the sterile liquid carrier, for example water for 
injection, immediately prior to use. Extemporaneous injection solutions and 

10 suspensions may be prepared from sterile powders, granules and tablets of the kind 
previously described. 

Unit dosage pharmaceutical compositions include those containing a daily 
dose or daily subdose of the active ingredients, as hereinbefore recited, or an 
appropriate fraction thereof. 

15 It should be understood that in addition to the ingredients particularly 

mentioned above the pharmaceutical compositions of this invention may include other 
agents conventional in the art having regard to the type of pharmaceutical 
composition in question, for example, those suitable for oral administration may 
include such further agents as sweeteners, thickeners and flavoring agents. 

20 The compounds of the present invention may be prepared according to the 

following reactions schemes and examples, or modifications thereof using readily 
available starting materials, reagents and conventional synthesis procedures. In these 
reactions, it is also possible to make use of variants which are known to those of 
ordinary skill in the art. 

25 The compounds of the present invention are readily prepared by methods 

outlined in Schemes 1-9 or by methods known to one skilled in the art. Compounds of 
formula (I ) and (la) as defined above may be prepared by treating compounds such as 
lc with amines (R 3 NH 2 ). These and other methods for the conversion of carboxylic 
esters and acid derivatives to amides are well known to those skilled in the art. For 

30 examples, see: March, J., Advanced Organic Chemistry, 4 th Edition; John Wiley & 
Sons, 1992, pp 419-424. Compounds such as lc are prepared by treating 3- 
oxopropanoyl derivatives lb with base (e.g. NaOMe or NaOEt) in protic solvents 
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such as MeOH or EtOH. Oxopropanoyl derivatives lb may be prepared by reacting 
amines la with malonylchloride derivatives in the presence of base. Alternatively, 
compounds lb are prepared by heating a solution of amine la with a malonylchloride 
derivatives in a nonprotic solvent. 

5 

SCHEME 1 




Compound I 



Amines 1 a may be prepared by reductive animation of amines 2a with 
aldehydes and ketones as outlined in Scheme 2. For examples, of reductive amination 
10 reactions, see: March, J., Advanced Organic Chemistry, 4 th Edition; John Wiley & 
Sons, 1992, pp 898-900. 



SCHEME 2 




1 5 Amines 2a are readily prepared by methods outlined in Scheme 3. Heck 

reaction of aryl iodides 3a with allyl alcohol generates 3-arylproponals 3b. For 
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examples of Heck reactions in the preparation of 3b, see: March, J., Advanced 
Organic Chemistry, 4 th Edition; John Wiley & Sons, 1992, pp 717-718. Treatment of 
3b with formaldehyde in the presence of diethylamine hydrochloride affords requisite 
2-benzylpropenals 3c. Reaction of 3c with diethyl 2-aminofumarate provides a 
5 pyridine diethyl ester 3d which may be hydrolyzed under basic conditions (e.g. 

NaOH) to the corresponding pyridine dicarboxylic acid 3e. For synthesis of diethyl 2- 
aminofumarate, see: Isobe, K.; Mohiri, C; Sano, EL; Mohri, K.; Enomoto, H., Chem. 
Pharm. Bull., Vol. 37, 1989, pp3236-3238. Treatment of 3e with acetic anhydride 
yields the corresponding cyclic anhydride 3 f which is treated with EtOH at reflux to 
1 0 generate the pyridine carboxylic acid monoester 3g. Curtius rearrangement of 3 g in 
the presence of t-BuOH yields the BOC-protected 3-aminopyridine derivative 3h 
which may be deprotected with TFA to afford the desired 3-aminopyridine compound 
2a. For an example of a Curtius rearrangement of this type, see: Feiser, M., Reagents 
for Organic Synthesis, Vol. 1 1 ; John Wiley & Sons, 1984, p 222. 
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3h 2a 



A particularly useful synthesis of a compound similar to la (4h) is shown in Scheme 
4. Disubstituted pyridines such as 4a can be metallated and reacted with 
5 electrophiles such as aldehydes. Conditions for metallation can include by way of 
example treating a heteroaryl bromide such as 4a with alkyllithium reagents or 
magnesium in the case of forming Grignard intermediates. The reactive metallated 
species can then be exposed to an optionally substituted benzaldehyde (4b) at low 
temperature to form a diaryl carbinol such as 4c. Specific reaction conditions such as 
10 temperature and solvent can effect the results of this type of reaction. A particularly 
useful solvent for this type of chemistry is methyl tert-butyl ether (MTBE). Low 
temperature condition involve reaction temperature from ~78°C to ambient 
temperature by way of example. The resultant benzylic alcohol can be converted to 
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the corresponding diarylmethane derivative 4d by way of reduction. Typically 
conditions for reduction of an alcohol such as 4c involve catalytic hydrogenation or 
hydride reduction conditions. Catalytic hydrogenation conditions can typically 
involve the use of Pd/C in an alcoholic solvent or ethyl acetate as an example. A 
5 particularly useful reduction protocol well know to those skilled in the art for the 
reduction of benzylic alcohols involves treatment of 4c with triethylsilane in 
trifluoroacetic acid. Similarly, triethylsilane and a Lewis acid such as boron 
trifluoride etherate and the like can also be used in an inert solvent optionally with 
heating. The methyl ether in 4c is also able to be removed to produce the 2 

10 hydroxypyridine moiety in the same pot as the reduction transformation. In cases 
where the methyl ether is not sufficiently cleaved, acidic conditions can be used to 
deblock the phenol. Typically these conditions include a strong acid such as HBr and 
the like optionally in a solvent such as acetic acid in some cases with heating. 
Pyridone 4d can be nitrated regioselectively to produce nitrophenol 4e. This type of 

1 5 transformation is commonly known to one skilled in the art, however a particularly 
useful set of conditions to obtain the desired regiochemistry involve an acidic solvent 
such as TFA and a nitrating agent such as fuming nitric acid. This material can then 
be converted to a 2-bromo-pyridine derivative 4f by treatment with phosphorous 
oxybromide in an inert solvent. Typical solvents of choice include but are not limited 

20 to toluene and 1,2-dichloroethane and the like. In some cases the corresponding 

chloro derivative produced by use of phosphorous oxychlori.de may also be useful in 
the same reaction sequence. In some cases a base may be added. Suitable bases may 
include diethylaniline by means of example. Compounds such as 4f can be converted 
to a compound such as 4g by carbonylation. Typically these conditions involve the 

25 use of a source of palladium (0) and an atmosphere of carbon monoxide optionally at 
ambient or increased pressures in the presence of a base. In many cases these 
reactions are best run at elevated temperatures. The catalyst can be 
tetrakistriphenylphosphine palladium (0) or palladium acetate and the like be way of 
example. Suitable bases such as triethylamine and the like are typically added. An 

30 alcohol is typically added to form the resultant ester. A particularly useful alcohol is 
methanol. The nitro group in 4g can be reduced to form the aniline 4h using methods 
well known to those skilled in the art. Typical conditions involve catalytic 
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hydrogenation. Suitable conditions may involve the use of palladium on carbon with 
an atmosphere of hydrogen at ambient or elevated pressures. Li some cases the 
addition of iron metal can be particularly useful. 



SCHEME 4 




A particularly useful route to produce a compound similar to la is shown is Scheme 5. 
This strategy begins with a 3-fluoro-pyridine such as 5 a. It is well precedented in the 

10 literature how to oxidize the pyridine 5 a to form the corresponding pyridine N-oxide 
5b (Sharpless, K. B. et ah J. Org, Chem. 1998, 63, 1740). The literature method of 
Sakamoto et ah (Chem. Pharm. Bull 1985, 33, 565) can be used to form 2-cyano-3- 
fluoropyridine 5c by treatment of iV-oxide 5b with TMSCN. This method is well 
known to regioselectively form the 2-nitrile. This material is able to be lithiated 

15 according to a modifications of methods described in the literature (WO 

2004/019868) and treated with elemental iodine to form the 4-iodo derivative 5d. The 
4-iodo derivative 5d can then be rearranged to the 5-iodo derivative 5e again 
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according to a modificataion of the procedure outlined in the literature (WO 
2004/019868). This 5-iodopyridine derivative can be subjected to a palladium 
mediated cross-coupling known to those skilled in the art as a Negishi-type coupling. 
Typically these cross-coupling reactions involve the reaction of an aryl halide with a 
5 alkyl zinc reagent. In this case reaction of iodide 5 e with a benzyl zinc halide in the 
presence of a catalytic amount of a palladium (0) source resulted in formation of the 
5-benzyl derivative 5g. The benzyl zinc halide can be prepared by literature methods 
or purchased from commercial sources. Typically, the catalyst is Pd(PPh 3 ) 4 and the 
like and the solvent is THF. The reaction optionally may be heated. An optionally 

10 substituted amine can be used to displace the 3-fluoro substituent in 5 g to produce 5 
h. Typically this can be done by heating optionally in a microwave a mixture of the 
amine and 3-flouropyridine 5g in the amine neat or in an inert solvent to provide the 
3~amino-2-cyano derivative 5h. The nitrile functionality may be hydrolyzed under 
acidic or basic conditions. A particualarly useful method involves heating the nitrile 

15 in ethanolic sodium hydroxide to give the corresponding carboxylic acid 5i. The acid 
may then be converted to the corresponding ester using several methods well known 
in the literature. By way of example, particularly usefule conditions involve the use 
of diazomethane, TMS-diazomethane and the like in a solvent such as ether or 
methanol/benzene respectively. Another particularly useful method for conversion of 

20 the acid to ester 5j involves the use of a base and alkylating agent. Typcially, the 
alkylating agent is methyl iodide and the like and the base is potassium carbonate, 
triethylamine, sodium hydroxide and the like by way of example. This reaction can 
be performed optionally in an inert solvent such as DMF and the like. 



25 
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An analogous method to that shown in Scheme 5 can be used to form an intermediate 
5 3,5-dibromo-2-cyanopyridine 6c (Scheme 6). A unique discovery with this system is 
the selective Negishi coupling to form intermediate 6e with a high level of selectivity. 
Dibromo derivative 6c can be treated with an optionally substituted benzyl zinc 
derivative 6d resulting in selective formation of the 5-benzyl product 6e. Typical 
conditions involved the use of Pd(PPh.3)4 in an inert solvent such as THF and the like. 

10 The 3-bromosubstituent is particularly useful since it is well known that aryl bromides 
can be used for palladium mediated animation reactions known to those skilled in the 
art as Buchwald-Hartwig type couplings. This was particularly useful for the 
formation of compounds where R 2 was an optionally substituted aryl group however 
can be used in a general sense to form a wide variety of R 2 substituted compounds of 

1 5 the formula L The remainder of the synthesis can proceed as shown in the previous 
Schemes. 
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Another noteworthy method to convert a compound such as 2a to a selected group of 
5 compounds such as 7a where R 2 is aryl or heteroaryl involves the use of palladium 
mediated Buchwald-Hartwig reaction. Typically conditions for this type of reaction 
involve the use of a source of palladium (0) catalyst, a ligand and a base. By way of 
example conditions may use palladium acetate and the like as a catalyst. Suitable 
ligand may include but are not limted to phosphine ligands such as Xantphos. Bases 
10 include but are not limited to cesium carbonate and sodium tert-butoxide and the like. 




15 
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A useful method for conversion of a compound of formula 8a to one of the formula lc 
involved the use of an alkylation (Scheme 8), Typically these type of reactions 
employ a base and an alkylating agent in an inert solvent. By way of example 
suitable bases include but are not limited to LDA, lithium hexamethyldisilazide, 
5 sodium hydride and the like. Alkylating agents include but are not limited to alkyl 
halides, triflates, mesylates, tosylates and the like. 

SCHEME 8 




10 A useful method for conversion of a compound such as 2a to a higher substitued 

version such as la involves the method shown in Scheme 9. The 3 amino group can 
be activated for alklation by conversion to a trifluoroacetamide or similar group such 
as shown in structure 9a. Typically this can be formed using trifluoroacetic anhydride 
or a similar reagent optionally with heating neat or in an inert solvent. 

15 Trifluoroacetamide 9a can be alkylated using conditions known to those skilled in the 
art. Typical conditions may include the use of a base such as potassium carbonate and 
the like in an inert solvent such as acetonitrile or DMF. Alkylating agents include but 
are not limited to alkyl halides, triflates, mesylates and the like. Typically removal of 
the trifluoroacetamide can be accomplished by subjecting 9a to hydrolysis conditions. 

20 Suitable conditions typically include heating in an alcohol optionally in the presence 
of abase. 
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The following examples are intended for illustratation only and are not intended to 
limit the scope of the invention in any way. 
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5 



20 



Example 1: Ethyl 7-C4-fluorobenzvlV4-hvdroxv-2-oxo-l.2-dihvdro-l.5- 
naphthvridine-3-carboxvlate 



1 OH O 



F 




OEt 



Step 1: Synthesis of 3-(4-fluorophenyl)propanal 



CHO 




10 



To a mixture of 1 -fluoro-4-iodobenzene (300 g, 1.35 mol), benzyltriethylammonium 
chloride (300 g, 1.35 mol), NaHC0 3 (283 g, 3.4 mol) and allyl alcohol (138 mL, 2.0 
mol) in DMF (300 mL) was added palladium acetate (3.0 g, 13.5 mmol). The mixture 
1 5 was heated at 50 °C for 5 h with stirring. Water (1 L) and Et 2 0 (1 L) were added at rt. 
After filtration through Celite, the filtrate was extracted with EtaO. The extracts were 
washed with H2O and brine, then dried and concentrated to yield the product: *H 
NMR (CDCI3) 8 9.81 (1H, s), 7.16 (2H, m), 6.97 (2H, m), 2.93 (2H, t, J = 7.5 Hz), 
2.77 (2H, t, J = 7.5 Hz). 



Step 2: Synthesis of 2-f4-fluorobenzvl)propenal 
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A mixture of 3-(4-fluorophenyl)propanal (205 g, 1.3 mol), diethylamine 
hydrochloride (148 g, 1.3 mol) and 37% formalin (ca. 1.2 eq.) was heated at 110 °C 
for 2h. Water (600 mL) was added and the mixture was extracted with EtOAc. The 
extract was washed with H2O and brine, then dried and concentrated to afford the 
5 product: l H NMR (CDCh) 8 9.59 (1H, s), 7.13 (2H, m), 6.98 (2H, m), 6.10 (2H, m), 
3.55 (2H, s). 

Steps 3 and 4: Synthesis of S-^-fluorobenzyD^.S-pyridinedicarboxvlic acid 



O 




To a solution of diethyl 2 -aminofumarato (153 g, 0.81 mol) and p-TsOH-^O (1,5 g, 
8.1 mmol) in n-BuOH (325 mL) was added 2-(4-fluorobenzyl)propenal (162 g, 0.98 
mol) dropwise at 120°C. The mixture was stirred for 17 h at 120°C and at rt for ca. 

15 24h. The mixture was filtered and concentrated under vacuum to yield the crude 

diethyl 5-(4-fluorobenzyl)-2 > 3-pyridinedicarboxylate. This material was dissolved in 
EtOH (400 mL) and an ice-cold solution of NaOH (88 g, 2.2 mol) in water (300 mL) 
was added. The mixture was stirred for 2 h at rt. After removal of EtOH in vacuo, 
water (400 mL) and 6N HC1 (200 mL) were added and the mixture was extracted with 

20 EtOAc. The EtOAc layer was washed with water and the combined aqueous layers 
adjusted to pH 2 with 6N HC1 (175 mL). The mixture was stirred for 1 h at ice-bath 
temperature and the product was collected by filtration: l H NMR (de-DMSO) 8 8.64 
(1H, d, J = 2 Hz), 8.01 (1H, d, J - 2 Hz), 7.32 (2H, dd, J - 9, 6Hz), 7.12 (2H, t, J - 9 
Hz), 4.05 (2H, s); ES + MS: 276 (M+H + , 100). 

25 

Steps 5 and 6: Synthesis of 5-r4-fluorobenzvl)-2.3-r>vridinedicarboxvlic acid 2-ethvl 
ester 
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O 




O 



A mixture of 5-(4~fluorobenzyl)~2,3-pyridinedicarboxylic acid (253 g, 92 mmol) and 
AC2O (200 mL) was stirred for 3 h at 120°C. The reaction mixture was concentrated 
5 in vacuo, dissolved in toluene (200 mL) and re-concentrated in vacuo again to give 5- 
(4-fluorobenzyl)-2,3~pyridinedicarboxylic anhydride. This material was dissolved in 
EtOH (200 mL) and the mixture was heated at reflux for 3 h and then stored at rt 
overnight. The reaction mixture was concentrated in vacuo, dissolved in toluene and 
concentrated again to afford the product as the major isomer. This material contained 
10 ca. 30% of the corresponding 3-ethyl ester 2-carboxylic acid isomer. Major isomer: 
l H NMR (d 6 -DMSO) 5 13.5 (1H, br), 8.67 (1H, d 5 J - 2 Hz), 8.06 (1H, d, J = 2 Hz), 
7.3 1 (2H, dd, J - 9, 6Hz), 7. 1 1 (2H, t, J ~ 9 Hz), 4.25 (2H, q, J = 7 Hz), 1 .24 (3H, t, J 
= 7 Hz); ES + MS: 304 (M+H+, 80), 326 (M+Na + , 30). 

15 Step 7: Synthesis of ethvl 5-(4-fluorobenzvl)-3-|"(tert-butoxv)carbonyl]amino-2- 
pvridinecarboxylate 



O 




20 A solution of 5-(4-fluorobenzyl)-2,3-pyridinedicarboxylic acid 2-ethyl ester (28 g, 92 
mmol), diphenylphosphoryl azide (29.7 mL, 138 mmol) and Et 3 N (38.5 mL, 276 
mmol) in t-BuOH (250 mL) was heated at reflux for 5 h and stored at rt for 3 d. After 
removal of solvent in vacuo, EtOAc was added and the mixture was washed with 
NH4CI solution, NaHC0 3 solution and brine, and then dried and concentrated. The 

25 crude material was purified by column chromatography on silica gel eluting with 30% 
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EtOAc/hexanes to afford the product as the major isomer. This material contained ca. 
30% of the corresponding 3 -ethyl ester 2-(tert-butoxy)carbonylamino isomer. Major 
isomer: ! H NMR (d^DMSO) 5 9.96 (1H, s), 8.30 (1H, d, J - 2 Hz), 8.24 (1H, d, J - 2 
Hz), 7.27 (2H, m), 7.11 (2H, m), 4.28 (2H, q, J - 7 Hz), 4.01 (2H, s), 1.43 (9H, s), 
5 1.28 (3H, t, J = 7 Hz); AP + MS: 375 (M+H*, 100). 

Step 8: Synthesis of ethvl 3-amino-5-(4-fluorobenzvlV2-pvridinecarboxvlate 



O 




10 

A solution of 5-(4-fluorobenzyl)-3-[(tert-butoxy)carbonyl]amino-2- 
pyridinecarboxylate (29 g, 77 mmol) in CH 2 C1 2 (200 mL) and trifluoroacetic acid (60 
mL) was stirred at rt overnight. The solvent was removed in vacuo and the crude 
material was dissolved in EtOAc and washed with NaHC0 3 solution and brine. The 

15 organic layer was dried, concentrated and chromatographed on silica gel eluting with 
20-60% EtOAc/hexanes to yield the product as a light yellow solid: ! H NMR (de- 
DMSO) 5 7.76 (1H, d, J = 1.7 Hz), 7.25 (2H, m), 7.15 (2H, t, J = 9 Hz), 6.92 (1H, d, J 
= 1.7 Hz), 6.62 (2H, br s), 4.23 (2H, q, J = 7 Hz), 3.87 (2H, s), 1.26 (3H, t, J = 7 Hz); 
AP + MS: 275 (M+H + , 100); HRMS calcd for C15H15FN2O2+H* 275.1 196. Found: 

20 275.1206. 

Step 9: Synthesis of ethvl 3-r(3-ethoxv-3~oxopropanovl)aminoV5-(4- 
fluorobenzvl)pvridine-2-carboxylate 



O 
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Ethyl 3 -chloro-3 -oxopropionate (1.32 g ? 8.75 mmol) was added to a solution of ethyl 
3-ammo-5-(4~fluorobenzyl)-2-pyridinecarboxylate (2 g, 7.29 mmol) inDCE (20 mL) 
and the solution was heated at reflux for 1 h. The solvent was removed in vacuo and 
5 silica gel chromatography eluting with 0-5% MeOH/CH 2 Cl2 provide the product as an 
amber oil: *H NMR (CDC1 3 ) 5 8.96 (1H, br s), 8.32 (1H, d, J = 1.8 Hz), 7.17 (2H, dd, 
J - 9, 6 Hz), 7.00 (2H, t, J ~ 9 Hz), 4.53 (2H, t, J = 7 Hz), 4.29 (2H, t, J = 7 Hz), 4.02 
(2H, s), 3.54 (2H, s), 1.48 (3H, t, J = 7 Hz), 1.33 (3H, t, J - 7 Hz). 

10 Step 10: Synthesis of ethyl 7-(4-fluorobenzvlV4"hvdroxv-2-oxo-L2-dihydro-l ,5- 
naphthvridine-3-carboxvlate 



OH O 




15 A 2M solution of NaOEt in EtOH (5.87 mL, 11.74 mmol) was added to a solution of 
ethyl 3 - [(3 - ethoxy-3 -oxopropanoyl)amino] - 5 -(4- fluorobenzyl)pyridine-2-carboxylate 
(2.28 g, 5.87 mmol) in EtOH (23 mL) and the mixture was stirred at rt for 1 h. The 
mixture was neutralized with cone. HC1 and concentrated in vacuo. Trituration of the 
resulting material with a mixture of EtOH and 1:1 brine/water followed by filtration 

20 afforded the product as a beige solid: *H NMR (d 6 -DMSO) 5 11.54 (1H, br s), 8.54 
(1H, d, J= 1.4 Hz), 7.44 (1H, s), 7.32 (2H, dd, J = 8, 6 Hz), 7.17 (2H, t, J ~ 9 Hz), 
4.23 (2H, q, J = 7 Hz), 4.12 (2H, s), 1.26 (3H, t, J = 7 Hz); HRMS calcd for 
Ci 8 Hi 5 FN20 4 +H + : 343.1094. Found: 343.1088. 



25 Example 2: 7-(4-FluorobenzvlV4-hvdroxv-A r --(2-methoxvethvl)"2-oxo-l,2"dihvdrO" 
L5-naphthvridine-3-carboxamide 
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OH O 




A mixture of ethyl 7-(4-fluorobenzyl)-4-hydroxy-2-oxo-l 9 2-dihydro-l ? 5- 
naphthyridine-3-carboxylate (35 mg, 0.102 mmol) and 2-methoxyethylamine (384 
5 mg, 5.11 mmol) was heated at 1 20°C in a sealed tube for 1 8 h. The material was 
triturated with hot EtOH and filtered to give the product as a white solid: 1 H NMR 
(d 6 -DMSO) 5 8.37 (1H, br), 7.39 (1H, br), 7.31 (2H, br t, J ~ 8 Hz), 7.15 (2H, br t, J - 
9 Hz), 4.07 (2H, br), 3.47 (4H, br), 3.33 (3H, s); HRMS calcd for C l9 H ls FN 3 0 4 +lf: 
372.1360. Found: 372.1372. 

0 

Example 3: 7-Benzvl-jV"(cyclopropvlmethvl)-4-hydroxv-2-oxo-l,2~dihvdro-l,5- 
naphthvridiiie-3 -carboxamide 

OH O 
H 

15 

Steps 1-8. Synthesis of ethyl 3-amino-5-benzylpvridine-2-carboxvlate 



O 




20 This compound was prepared from 3-phenylpropanal and diethyl 2-aminofumarate 
employing methods similar to those described in Example 1, Steps 2-8. The product 
was obtained as a beige solid: ! H NMR (d 6 -DMSO) 5 7.77 (1H, d, J = 1.6 Hz), 7.30 
(2H, d, J = 8 Hz), 7.21 (3H, m), 6.94 (1H, d, J = 1.6 Hz), 6.62 (2H, br s), 4.23 (2H, q, 
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J - 7 Hz), 3.97 (2H, s), 1.26 (3H, t, J = 7 Hz); HRMS calcd for Ci 5 Hi6N 2 02+H + : 
257.1290. Found: 257.1286. 

Steps 9-10: Ethyl 7-benzvl-4-hvdroxv-2~oxo-1.2-dihvdro-L5"naphthvridine-3- 
5 carboxylate 



OH O 




H 



This compound was prepared from ethyl 3-amino-5-benzylpyridine-2-carboxylate 
and ethyl 3 -chloro-3 -oxopropionate employing methods similar to those described in 
10 Example 1 ? Steps 9-10. The product was obtained as a white solid: l H NMR (d 6 - 

DMSO) 5 10.72 (1H, br s), 8.24 (1H, br s), 7.36-7.23 (6H, m), 4.14 (2H, q, J = 7 Hz), 
4.06 (2H, s), 1.22 (3H, t, J = 7 Hz); ES + MS: 325 (M+H 1 ", 75), 347 (M+Na + , 26); 
Anal. Calcd for Ci 8 H 16 N20 4 : C, 53.61; H, 3.99; N, 6.94. Found: C, 53.40; H, 3.92; N, 
6.92. 

15 

Synthesis of 7-Benzvl-iV-(cyclopropylmethyl)-4-hvdroxy-2-oxo- 1 .2-dihvdro- 1,5- 
naphthyridine-3 -carboxamide 

OH O 
H 

20 

Ethyl 7-benzyl-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate was 
treated with cyclopropylmethyl amine in a manner similar to that described in 
Example 2. The product was obtained as a white solid: *H NMR (dV-DMSO) 5 1 1 .85 
(1H, br), 10.85 (1H, br), 10.1 1 (1H, br),8.20 (1H, br m), 7.39-7.25 (6H, br m), 4.01 
25 (2H, br s), 3.33-3.13 (2H, br m), 1.20-0.90 (1H, m), 0.44 (2H, m), 0.19 (2H, m); 
HRMS calcd for C2oH 19 N 3 03+H + : 350.1505. Found: 350.1517. 
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Example 4; Ethyl 7-benzvl-4-hvdroxv~ 1 -[4-(methylsulfonyl)benzvl1-2-oxo- 1 ,2- 
dihydro- 1 ,5-naphthvridine-3- 



OH O 




5 

Step 1: Synthesis of ethyl 5-benzvl-3-{[4-(methylsulfonyD^^ 
carboxvlate 

O 




10 A solution of 1M BH 3 »SMe 2 in CH2CI2 (7 mL, 7 mmol) was added drop wise to a 
solution of ethyl 3-amino-5-benzylpyridine-2-carboxylate (600 mg, 2.34 mmol) and 
4-methylsulfonyl benzaldehyde (647 mg, 3.51 mmol) in CH 2 C1 2 (8 mL) and HOAc (4 
mL). The mixture was stirred at rt for 30 min and additional amounts of 1M 
BH 3 ^SMe 2 (2 mL, 2 mmol) and 4-methylsulfonyl benzaldehyde (160 mg, 3.51 mmol) 

15 were added. After stirring overnight at rt, the solution was concentrated in vacuo, 

dissolved in CH2CI2 and washed with NaHC0 3 solution. The organic layer was dried, 
concentrated and chromatographed on silica gel eluting with 0-5% MeOH/CH 2 Cl 2 . 
This afforded the product as an amber foam: X H NMR (CDC1 3 ) 8 8.31 (1H, br m), 
7.97 (1H, s), 7.86 (2H, d, J = 8 Hz), 7.42 (2H, d, J = 8 Hz), 7.22 (3H, m), 7.02 (2H, 

20 dd, J = 8, 2 Hz), 6.58 (1H, s), 4.46 (2H, br), 4.46 (2H, q, J = 7 Hz), 3.87 (2H, s), 3.04 
(3H, s), 1.45 (3H, t, J = 7 Hz); HRMS calcd for C23H 2 4N 2 0 4 S+H + : 425.1535. Found: 
425.1524. 
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Step 2: Synthesis of ethvl 5-benzvl-3-l(3-ethoxv-3-oxoproT3anovD[4- 
(methvlsulfonvDbenzvllaminolpvridine-2-carbQxvlate 




A solution of ethyl 5-benzyl-3-{[4-(methylsulfonyl)benzyl]amino}pyridine-2- 
carboxylate (0.54 g, 1.27 mmol) and ethyl 3-chloro-3-oxopropionate (0.21 mL, 1.67 
mmol) in DCE (6 mL) was heated at reflux for 2.5 h. After cooling to rt, the solution 

1 0 was diluted with CH2CI2 and washed with NaHCC>3 solution. The organic layer was 
dried and concentrated to give the product: *H NMR (CDC1 3 ) 8 8.62 (1H, d, J = 2 Hz), 
7.82 (2H, d, J = 8 Hz), 7.37 (2H, d, J - 8 Hz), 7.28 (3H, m), 7.06 (1H, d, J = 2 Hz), 
6.97 (2H, dd, J = 8, 2 Hz), 5.52 (1H, d, J = 15 Hz), 4.38 (2H, m), 4.22 (1H, d, J = 15 
Hz), 4.01 (2H, m), 3.92 (2H, m), 3.24 (1H, d, J = 16 Hz), 3.11 (1H, d, J - 16 Hz), 3.02 

15 (3H, s), L39 (3H, t, J = 7 Hz), 1.17 (3H, t, J = 7 Hz); HRMS calcd for 
C28H30N2O7S+H": 539.1852. Found: 539.1854. 

Step 3: Synthesis of ethyl 7-benzyl-4-hydroxV"l"[4"(methvlsulfonvl)benzyl1-2-oxo- 
1 ,2-dihydro- 1 , 5 -naphthvridine-3 -carbox vlate 

20 

OH O 
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A solution of 1M NaOEt in EtOH (2.5 mL, 2.5 mmol) was added dropwise to a 
solution of ethyl 5-benzyl-3- {(3-ethoxy-3-oxopropanoyl)[4-(methylsulfonyl)benzyl]- 
amino} -pyridine-2-carboxylate (690 mg 5 1.26 mmol) in EtOH (6 mL). The mixture 
was stirred at rt for 30 min, neutralized with 1M HC1 (2.5 mL) and the resulting 
5 precipitate was collected by filtration washing with 1 : 1 water/EtOH. This procedure 
afforded the product as an off-white solid: *H NMR (CDC1 3 ) 5 14.07 (1H, br s), 8.56 
(1H, s), 7.79 (2H, d, J = 8 Hz), 7.30 (3H, m), 7.19 (2H, d, J - 8 Hz), 7.02 (3H, m), 
5.40 (2H, br s), 4.53 (2H, q, J = 7 Hz), 4.04 (2H, s), 3.01 (3H, s), 1.48 (3H, s); HRMS 
calcd for C 2 6H24N 2 0 6 S+H + : 493.1433. Found: 493.1422. 

0 

Example 5: 7-Benzyl-4-hy<fcoxy-l-[4~faieth^ 
vlmethvl V 1 ,2-dihvdro- 1 a 5 -naphthvridine-3 -carboxamide 



OH O 




15 A mixture of ethyl 7-benzyl-4-hydroxy- 1 ~[4-(methylsulfonyl)benzyl]-2-oxo- 1 ,2- 
dihydro-l,5-naphthyridine-3-carboxylate (40 mg, 0.080 mmol) and 4- 
(aminomethyl)pyridine (122 jliL, 1.2 mmol) in EtOH (1 mL) was heated at 120°C in a 
sealed tube in a microwave for 30 min. The reaction mixture was concentrated at 
reduced pressure, reconstituted in CH2CI2 and washed with a mixture of IN HC1 and 

20 brine. Drying and evaporation of the organic phase gave the product as a pale green 
solid: *H NMR (CDC1 3 ) 8 10.81 (1H, br t, J = 6 Hz), 8.69 (2H, d, J = 7 Hz), 8.65 (1H, 
d, J = 1 Hz), 7.83 (2H, d, J - 8 Hz), 7.76 (2H, d, J = 6 Hz), 7.31 (3H, m), 7.19 (2H, d, 
J = 8 Hz), 7.1 1 (1H, s), 7.03 (2H, m), 5.43 (2H, br s), 4.86 (2H, d, J = 6 Hz), 4.08 (2H, 
s), 3.03 (3H, s); HRMS calcd for Cso^N^sS+H**: 555.1702. Found: 555.1699. 

25 

Example 6: Methyl 7"benzvl-4"hydroxv-2"OXo-l,2"dihvdro-L5"naphthyridine-3-- 
carboxylate 



WO 2005/077050 



PCT/US2005/004085 



58 




This compound was prepared from ethyl 3-amino-54>enzylpyiidine-2-carboxylate and 
methyl 3 -chloro -3 - ox opropi onate employing methods similar to those described in 
5 Example 1, Steps 10-11. The product was obtained as a tan solid: ! H NMR (d 6 ~ 
DMSO) 5 11.9 (1H, br), 11.59 (1H, s), 8.46 (1H, d, J - 1.6 Hz), 7.43 (1H, d, J - 1.6 
Hz), 733-7.20 (5H, m), 4,11 (2H, s), 3.74 (3H, s); HKMS calcd for C l7 H l4 N 2 04+H": 
311.1032. Found: 311.1025. 

10 Example 7 : 7"Beiazvl-M4-dihvdroxv-2~oxo-L2-dihvdro-l,5-naphthvridine-3-- 
carboxamide 

OH O 




NHOH 



15 A mixture of methyl 7-benzyl-4-hydroxy-2-oxo- 1 7 2~dihydro- 1 ,5 -naphthyridine-3- 
carboxylate (21 mg ? 68 |imol), hydroxylamine hydrochloride (75 mg, 1.1 mmol) and 
4.63 M NaOMe/MeOH (0.1 mL, 463 ^mol) in 4:1 EtOH/water (1.25 mL) was heated 
at reflux for 2 h. The mixture was neutralized with cone. HC1 9 diluted with water and 
the resulting solids were collected by filtration. Trituration of the filter cake with 

20 EtOAc/MeOH provided the product as a beige solid: l K NMR (d 6 -DMSO) 5 11.86 

(2H, br), 9.78 (1H, br), 8.50 (1H, br), 7.50-7.10 (6H, m), 4.10 (2H, br s); HRMS calcd 
for C16H13N304+H 4 ": 312.0984. Found: 312.0987. 

Example 8: Ethyl 7-^4-fluorobenzvl)-4-hvdroxv-2-oxo-l-r2-(2-oxopvrrolidin-l- 
25 vDethvll- 1 ,2-dihvdro- 1 ,5-naphthvridine-3-carboxvlate 



WO 2005/077050 



PCT/US2005/004085 



59 




Oxalyl chloride (0.87 mL, 10 mmol) was added dropwise to a solution of DMSO 
(0.71 mL, 10 mmol) in CH 2 C1 2 (7 mL) cooled to -78°C. After stirring 15 min at this 
temperature, l-(2-hydroxyethyl)-2-pyrrolidinone (lg, 7.7 mmol) was added dropwise. 
10 The mixture was stirred 30 min at -78°C and Et 3 N (2.8 mL, 20 mmol) was added 

dropwise. After allowing the reaction to warm to rt, a solution of NaHC0 3 was added 
and the mixture was extracted with CH2CI2 (6X). The combined organic layers were 
dried and concentrated to give the product as an oil: *H NMR (CDCI3) § 9.60 (1H, s), 
4.16 (2H, s), 3.46 (2H, t, J - 7 Hz), 2.45 (2H, t, J = 8 Hz), 2.1 1 (2H, m). 

15 

Step 2: Synthesis of ethyl 5-(4-fluorobenzylV3- {j2-(2-oxopyrrolidin-l- 
vDethyl] aminolpyridine-2-carboxvlate 
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(2-Oxopyrrolidin- 1 -yl)acetaldehyde and ethyl 3-amino-5-(4-fluorobenzyl)-2- 
pyridinecarboxylate were treated in a manner similar to that described in Example 5, 
Step 1 to yield the product as an amber oil: *H NMR (CDC1 3 ) 8 7.89 (1H, d, J = 1 .4 
5 Hz), 7.83 (1H, br t, J ~ 6 Hz), 7.15 (2H, dd, J ~ 9, 6 Hz), 6.98 (2H, t, J ~ 9 Hz), 6.92 
(1H, s), 4.42 (2H, q, J = 7 Hz), 3.92 (2H, s), 3.49 (2H, m), 3.41 (2H, t, J = 7 Hz), 3.35 
(2H, q, J = 6 Hz), 2.36 (2H, t, J = 8 Hz), 1.99 (2H, m), 1.42 (3H, t, J = 7 Hz); HRMS 
calcdforC 2 iH24FN 3 03+H + : 386.1880. Found: 386.1880. 

10 Steps 3-4: Synthesis of ethvl 7-(4-fluorobenzvlV4-hvdroxv-2-oxo-l-r2-(2- 
oxop yrrolidin- 1 -yPethyl] - 1 .2-dihydro- 1 a 5-naphthvridine~3 -carboxylate 



OH O 




15 This compound was prepared from ethyl 5-(4-fluorobenzyl)-3-{[2-(2-oxopyrrolidin-l- 
yl)ethyl]amino}pyridine-2-carboxylate and ethyl 3 -chloro-3 -oxopropionate in a 
manner similar to that described in Example 1, Steps 10-11 and was obtained as a 
white solid: 2 H NMR (CDC1 3 ) 5 8.50 (1H, d, J = 1.4 Hz), 8.11 (1H, s), 7.26 (2H, m), 
7.00 (2H, ddd, J ~ 9, 9, 2 Hz), 4.52 (2H, q, J = 7 Hz), 4.33 (2H, br t, J - 7 Hz), 4.14 

20 (2H, s), 3.52-3.44 (4H, m), 2.35 (2H, t, J = 8 Hz), 2.00 (2H, m), 1 .48 (3H, t, J = 7 Hz); 
HRMS calcd for C24H24FN3O5+H"": 454.1778. Found: 454.1787. 

Example 9: jV-Cyclopropvl-7-(4-fluorobenzylV4-hvdroxv-2-oxo-l-[2-(2- 
oxop vrrolidin- 1 - yf) ethyl] - 1 ,2-dihydro- 1 ,5 -naphthvridine-3 -carboxamide 

25 
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A mixture of ethyl 7-(4-fluorobenzyl)-4-hydroxy-2-oxo-l-[2-(2-oxopyrrolidin-l- 
yl)ethyl]-l ? 2~dihydro-l ? 5-naphthyridine-3-carboxylate (47 mg, 104 jamol) and 
cyclopropylamine (0.1 mL, 1.44 mmol) in EtOH (3 mL) was heated at 120°C in a 
5 microwave for 20 min. The mixture was concentrated in vacuo, triturated with EtOH 
and the product was collected by filtration as a white solid: *H NMR (CDCI3) 8 10.06 
(1H, d, J = 3 Hz), 8.57 (1H, d, J - 1.2 Hz), 8.08 (1H, s), 7.25 (2H, dd, J - 8.5, 5.5 Hz), 
7.00 (2H, t, J - 8.5 Hz), 4.32 (2H, q, J = 7 Hz), 4.14 (2H, s), 3.49 (2H, t, J = 7.4 Hz), 
3.41 (2H, t, J - 7 Hz), 2.95 (1H, m), 2.32 (2H, t, J = 8 Hz), 1.97 (2H, m), 0.90 (2H, 
10 m), 0.69 (2H, m); HRMS calcd for C 2 5H25FN 4 04+H + : 465.1938. Found: 465.1932. 



Example 1 0: 1~( 4-Fluorobenzvl)-4-hvdroxv~jV~r2'-morpholin-4- vlethvl)-2~oxo- 1 ~[2- 
(2-oxopvrrolidin- 1 -vDethvl"|- 1 ,2-dihvdro- 1 ,5-naphthyridine-3-carboxamide 




This compound was prepared from ethyl 7-(4-fluorobenzyl)-4-hydroxy-2-oxo-l-[2-(2- 
oxopyrrolidin- 1 -yl)ethyl]- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate and 2-(4- 
morpholino)ethylamine employing methods similar to those described in Example 5. 
20 The reaction mixture was concentrated in vacuo and purified by reverse phase 

preparative HPLC (C-18 stationary phase; 10-100% CH 3 CN/water/0.1% formic acid 
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mobile phase). This procedure gave the product as an off-white rigid foam: l H NMR 
(CDCI3) 6 10.46 (1H, br t, J ~ 6 Hz), 8.59 (1H, d, J = 1.3 Hz), 8.12 (1H, s), 7.24 (2H, 
dd, J - 8.6, 5.4 Hz), 7.00 (2H, t, J = 8.6 Hz), 4.32 (2H, br t, J = 7 Hz), 4.16 (2H, s), 
3.98 (4H, br), 3.91 (2H, q, J = 6 Hz), 3.77 (2H, br), 3.50 (4H, m), 3.39 (2H, t, J = 6 
5 Hz), 2.92 (2H, br), 2.41 (2H, t, J = 8 Hz), 2.05 (2H, m); ES + MS: 538 (M+H + , 100). 

Example 1 1 : Ethyl 7-benzyl-4-hydroxy- 1 -(2-morpholin-4- yl-2-oxoethyr)-2~oxo- 1 .2- 
dihvdro- 1 .5-naphthvridme-3~carboxylate 



OH O 




Step 1: Synthesis of iV-[5-benzyl"2"(ethoxycarbonyl)pyridin-3-vl]glycme 



O 




15 

A mixture of ethyl 3-amino-5-benzylpyridine-2-carboxylate (0.543 g, 2.12 mmol) and 
glyoxylic acid monohydrate (0.254 g, 2.76 mmol) in EtOH (6 mL) was heated at 
reflux for 1 h. The mixture was allowed to cool to rt and NaCNBH3 (266 mg, 4.23 
mmol) was added. After stirring 2 h at rt, the reaction was quenched with water and 
20 the EtOH was removed at reduced pressure. The aqueous mixture was extracted with 
CH2CI2 and the organic layers were dried and concentrated. Trituration of the 
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remaining material with EtOAc/hexanes and filtration afforded the product as a beige 
solid: : *H NMR (d 6 -DMSO) 5 13.2 (1H, br), 7.92 (1H, br t, J = 4.8 Hz), 7.76 (1H, s), 
7.26 (4H, m), 7.17 (1H, t, J = 7 Hz), 7.00 (1H, s), 4.24 (2H, q, J = 7 Hz), 3.90 (2H, s), 
3.86 (2H, br), 1.27 (3H, t, J - 7 Hz). 

5 

Step 2: Synthesis of 5-benzyl-2-(ethoxycarbonvlVjV-(2-morpholin-4-vl-2- 
oxoethyDpyridin-3 -amine 



O 




10 

HATU (494 mg, 1.3 mmol) was added via spatula to a solution of N-[5-benzyl-2- 
(ethoxycarbonyl)pyridin-3 -yl] glycine (328 mg, 1.04 mmol), morpholine (0.113 mL, 
1.3 mmol) and Et 3 N (0.18 mL, 1.3 mmol) in DMF (6 mL). After stirring for 45 min 
at rt, the solvent was removed in vacuo and the resulting material was dissolved in 

15 CH2CI2 and washed with water. The organic layer was dried and concentrated. 
Purification of the crude material by silica gel chromatography eluting with 0-5% 
MeOH/CH 2 Cl 2 afforded the product: 'H NMR (CDC1 3 ) 5 8.57 (1H, br), 7.94 (1H, s), 
7.23 (3H, m), 7.15 (2H, m), 6.68 (1H, s), 4.46 (2H, q, J = 7 Hz), 3.95 (2H, s), 3.90 
(2H, d, J = 4.2 Hz), 3.68 (6H, br), 3.43 (2H, br)1.42 (3H, t, J = 7 Hz); ES + MS: 384 

20 (M+H+, 70). 

Steps 3-4: Synthesis of ethyl 7-benzyl-4-hvdroxy-l-(2-morpholin-4-vl-2-oxoethylV2- 
oxo-L2-dihydro-l,5-naphthvridine-3-carboxylate 
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10 



This compound was prepared in two steps from 5-benzyl-2-(ethoxycarbonyl)-7V-(2- 
morpholin-4~yl-2-oxoethyl)pyiidin-3 -amine and ethyl 3-chloro-3-oxopropionate 
employing methods similar to those described in Example 5, Steps 2-3. The product 
was obtained as a white solid: *H NMR (CDC1 3 ) 5 14.2 (1H, br), 8.53 (1H, s), 7.32 
(3H, m), 7.18 (2H, d, J = 7 Hz), 7.05 (1H, s), 4.93 (2H, s), 4.49 (2H, q, J - 7 Hz), 4.13 
(2H, s), 3.70 (2H, m), 3.66 (2H, m), 3.54 (4H, m), 1.45 (3H, t, J = 7Hz); ES + MS: 452 
(M+H\ 100). 

Example 1 2 : 7-Benzvl-4-hvdroxv-A^(2~methoxvethvlV 1 -(2-morpholin-4-yl-2- 
oxoethyl)-2-oxO"l .2-dihvdro-l .5-naphthyridine~3-carboxamide 



OH O 



15 




OMe 



This compound was prepared from ethyl 7-benzyl-4-hydroxy-l-(2-morpholin-4-yl-2- 
oxoethyl)-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate and 2- 
methoxyethylamine employing methods similar to those described in Example 5. The 
product was obtained as a white solid: *H NMR (CDC1 3 ) 5 10.14 (1H, br), 8.59 (1H, 
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s), 7.37-7.27 (3H, m), 7.18 (2H, d, J - 7 Hz), 7.01 (1H, s), 4.93 (2H, s), 4.15 (2H, s), 
3.70-3.61 (6H, m), 3.56 (4H, m), 3.52 (2H, m), 3.39 (3H, s); ES + MS: 481 (M+H+, 
100). 

5 Example 1 3 : 4-Hvdrox v-N-f 2-methylprop viy2-oxo-7-fphenylmethviy 1 ,2-dihydro- 
1 .5-naphthyridine-3-carboxamide 



OH O 




10 This compound was prepared from ethyl 4-hydroxy-2-oxo-7-(phenylmethyl)-l,2- 
dihydro- 1 ,5-naphthyiidine-3-carboxylate and isobutylamine employing methods 
similar to those described in Example 2 and was obtained as a white solid; ! H NMR 
(d 6 -DMSO) 5 10.82 (1H, br), 8.22 (1H, s), 7.35-7.22 (6H, m), 4.03 (2H, s), 3.11 (2H, 
br), 1.77 (1H, m), 0.92 (6H, d, J = 6.5 Hz); HRMS calcd for C 2 oH2iN 3 03+H + : 

15 352.1661. Found: 352.1645. 

Example 14: Ar-Cvcloheptvl-4-hYdroxv-2-oxo-7-(phenvlmethylVl,2-dihvdro-l,5- 
naphthvridine-3 -carboxamide 




This compound was prepared from ethyl 4-hydroxy-2~oxo-7-(phenylmethyl)-l,2- 
dihydro-l,5-naphthyridine-3-carboxylate and cycloheptylamine employing methods 
similar to those described in Example 2 and was obtained as a white solid; l H NMR 
25 (d 6 -DMSO) 5 10.75 (1H, br), 8.23 (1H, s), 7.38 (1H, s), 7.35-7.20 (5H, m), 4.04 (2H, 
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s), 4.00 (1H, m), 1.88-1.34 (12 H, m); HRMS calcd for C^HbsNaCb+H*: 392.1974 . 
Found: 392.1956. 

Example 15: iV-Cvclopentvl-4-hvdroxv-2-oxo-7-rpherivlmethvlVl,2-dihvdro-1.5- 
5 naphthvridine-3-carboxamide 




H 



This compound was prepared from ethyl 4-hydroxy-2-oxo-7-(phenylmethyl)-l,2- 
1 0 dihydro- 1 ,5 -naphthyridine-3 -carboxylate and cyclopentylamine employing methods 
similar to those described in Example 2 and was obtained as a white solid: ! H NMR 
(d 6 -DMSO)5 10.75 (1H, br), 8.24 (1H, s), 7.35 (1H, s), 7.32-7.20 (5H, m), 4.21 (1H, 
m,J = 6.7 Hz), 4.04 (2H, s), 1.93-1.35 (8H, m); Anal. Calcd for C21H21N3O3.I.9O 
HCI: C, 58.29; H, 5.33; N, 9.71. Found: C, 58.3 1;H, 5.33; N, 9.85. 

15 

Example 16: N-C vclobutyl-4-hydroxy-2-oxo-7-(phenvlmethvlV 1 .2-dihvdro- 1,5- 
naphthyridine-3-carboxamide 




H 

20 

This compound was prepared from ethyl 4-hydroxy-2-oxo-7-(phenylmethyl)-l,2- 
dihydro- 1 ,5 -naphthyridine-3 -carboxylate and cyclobutylamine employing methods 
similar to those described in Example 2 and was obtained as a white solid: l K NMR 
(de-DMSO) 5 12.00 (1H, br), 8.23 (1H, br), 7.38-7.25 (6H, m), 4.41 (1H, m, J = 7.7 
25 Hz), 4.04 (2H, br s), 2.27 (2H, br m), 1 .93 (2H, br m), 1 .71 (2H, br m); Anal. Calcd 



WO 2005/077050 



PCT/US2005/004085 



67 



for C20H19N3O3. 0.45 CH 2 C1 2 : C, 63.37; H, 5.18; N, 10.84. Found: C, 63.62; H, 5.29; 
N, 10.97. 

Example 17: 4-Hvdroxv-iV-[2-foe^ 
5 dihvdro- 1 .5 -naphthvridine-3-carboxamide 




H 



This compound was prepared from ethyl 4-hydroxy-2-oxo-7-(phenylmethyl)-l ? 2- 
1 0 dihydro- 1 ,5 -naphthyridine-3 -carboxylate and 2-methoxyethylamine employing 

methods similar to those described in Example 2 and was obtained as a white solid: 
X H NMR (d 6 -DMSO) 5 11.85 (1H 5 br), 10.80 (1H, br), 9.23 (1H, br), 7.35-7.22 (6H, 
' m), 4.03 (2H, br s), 3.45 (4H, br m), 3.28 (3H, s); Anal. Calcd for C19H19N3O4. 0.25 
CH 2 C1 2 : C, 61.72; H, 5.25; N, 11.22. Found: C, 61.44; H, 4.90; N, 11.28. 

15 

Example 1 8 : 4-Hydroxv-2-oxo-A^-('2-phenvlethvD-7-(phenvlniethvl')- 1 .2-dihvdro- 
1 .5-naphthvridine-3-carboxamide 




20 

This compound was prepared from ethyl 4-hydroxy-2-oxo-7-(phenylmethyl)-l,2- 
dihydro- 1 ,5 -naphthyridine-3 -carboxylate and phenethylamine employing methods 
similar to those described in Example 2 and was obtained as a white solid: ! H NMR 
(d 6 -DMSO)8 11.90 (1H, br), 10.65 (lHbr), 8.30 (1H, br), 7.37-7.22 (11H, m), 4.04 
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(2H, br s), 3.53 (2H, m, J ~ 5 Hz), 2.83 (2H, t, J = 7 Hz); Anal. Calcd for C 2 4H 21 N 3 03. 
0.25 CH 2 C1 2 : C, 69.45; H, 5.12; N, 9.92. Found: C, 69.40; H, 4.92; N, 10.11. 

Example 19: 4-Hvdroxv-2-oxo-i\r-f l-phenvlethvlV7-fphenvlmethvlVl .2-dihvdro-l .5- 
5 naphthvridine-3-carboxamide 




H 



This compound was prepared from ethyl 4-hydroxy-2-oxo-7-(phenylmethyl)-l,2 
10 dihydro-l,,5-naphthyridine-3-carboxylate and a-methylbenzylamine employing 

methods similar to those described in Example 2 and was obtained as a white solid: 
*H NMR (d 5 -DMSO) 5 12.40 (1H, br), 10.80 (1H, br), 8.35 (1H, br), 7.35-7.24 (1 1H, 
m), 5.14 (1H, m), 4.05 (2H, br s), 1.46 (3H, br); HRMS calcd for C 24 H 2 iN 3 03+H + : 
400.1661 . Found: 400.1670. 

15 

Example 20: jV-(CvclohexvlmethvlV4-hydroxy-2-oxo-7-(phenvlmethyl)-l ,2-dihydro- 
l,5-naphthvridine-3-carboxamide 



OH O 




20 

This compound was prepared from ethyl 4-hydroxy-2-oxo-7-(phenylmethyl)-l,2 
dihydro-l,5-naphthyridine-3-carboxylate and cyclohexylmethylamine employing 
methods similar to those described in Example 2 and was obtained as a white solid: 
*H NMR (d6-DMSO) 8 10.80 (1H, br), 8.32 (1H, br s), 7.39 (1H, s), 7.35-7.22 (5H, 
25 m), 4.05 (2H, br s), 3.17 (2H, t, J = 6 Hz), 1 .7 1-0.79 (1 1H, m); HRMS calcd for 
C^H^Ob+H": 392.1974. Found: 392.1956. 
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Example 2 1 : jV-(2-Fi^anvlmet^^ .2-dihvdro- 
1 ,5 -naphthwidine-3 -carboxamide 




This compound was prepared from ethyl 4-hydroxy-2-oxo-7-(phenylmethyl)-l,2- 
dihydro- 1 ,5-naphthyridine-3~carboxylate and furfuiylamine employing methods 
similar to those described in Example 2 and was obtained as a white solid; X H NMR 
10 (d 6 -DMSO) 8 12.13 (1H, br), 11.12 (1H, br), 10.15 (1H, br), 8.20 (1H, br s), 7.57 (1H, 
s), 7.31-7.20 (6H, m), 6.38 (1H, s), 6.27 (1H, br s) 5 4.48 (2H, br), 4.01 (2H, br s); 
HRMS calcd for C 2 iH 17 N 3 04+H f : 376.1297. Found: 376.1286. 

Example 22: iV-Cvclohexvl-4-hvdroxv-2-oxo-7-rphenvlmethvn- 1 .2-dihvdro~ 1 .5- 
15 naphthyridine-3-carboxamide 




This compound was prepared from ethyl 4-hydroxy-2-oxo-7-(phenylmethyl)-l,2- 
20 dihydro- 1 ,5 -naphthyridine-3 -carboxylate and cyclohexylamine employing methods 
similar to those described in Example 2 and was obtained as a white solid: ! H NMR 
(d 6 -DMSO)5 11.85 (1H, br), 10.60 (1H, br), 8.33 (1H, br), 7.39 (1H, s), 735-7.22 (5 

H, m), 4.05 (2H, br s), 3.82 (1H, m), 1.85 (2H, m), 1.67 (2H, m), 1.56 (1H, m), 1.38- 

I. 27 (5H, m); HRMS calcd for C 2 2H23N 3 03+H + : 378.1810. Found: 378.1822. 

25 
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Example 23 : 4-Hvdroxy-2-oxo-7-(phenvlmethvlV7V-r 2-thienvlmethvlV 1 .2-dihvdro- 
1 ,5-naphthvridine-3-carboxamide 



OH O 




H 

5 

This compound was prepared from ethyl 4-hydroxy-2-oxo-7-(phenylmethyl)~l ? 2- 
dihydro-l,5-naphthyridine-3-carboxylate and thiophene-2-methylamine employing 
methods similar to those described in Example 2 and was obtained as a white solid: 
*H NMR (de-DMSO) 8 12.25 (1H, br), 11.10 (1H, br), 10.2 (1H, br), 8.28 (1H, br s), 
10 7.38 (1H, br s), 7.34-7.22 (6H, m), 7.04 (1H, s), 6.97 (1H, d, J = 4.3 Hz), 4.68 (2H, 
br), 4.04 (2H, br s); HRMS calcd for CaiHiyNsOsS+H*: 392.1069. Found: 392.1070. 

Example 24: iV-Cvclopropvl-4-hvdroxv-2-oxo-7-(phenvlmethvlV 1 .2-dihydro- 1,5- 
naphthvridine-3 -carboxamide 

15 




H 



This compound was prepared from ethyl 4-hydroxy-2-oxo-7-(phenylmethyl)-l,2- 
dihydro-l,5-naphthyridine-3-carboxylate and cyclopropylamine employing methods 
20 similar to those described in Example 5 and using dimethylacetamide as the reaction 
solvent. The product was obtained as a white solid: l H NMR (d 6 -DMSO) 5 1 1.86 
(1H, s), 10.87 (1H, s), 10.14 (1H, s), 8.20 (1H, s), 7.38-7.25 (6H, m), 4.01 (2H, br s), 
2.79 (1H, m), 0.70 (2H, m), 0.45 (2H, m); HRMS calcd for Ci 9 Hi 7 N 3 03+H + : 
336.1348. Found: 336.1347. 



25 
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Example 25: iV-Cvclobutvl-7-[(4-fluorophenvlWethvl1-4~hvdroxv-2-oxQ-1.2- 
dihvdro- 1 «5 -naphthyridine-3-carboxamide 




5 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo-1 ? 2-dihydro- 1 ? 5-naphthyridine-3-carboxylate and cyclobutylamine employing 
methods similar to those described in Example 2 and was obtained as an off-white 
solid: *H NMR (d 6 -DMSO) 8 1 1.90 (1H, br), 10.50 (1H, br), 8.33 (1H, br), 7.39 (1H, 
10 br s), 7.3 1 (2H, m), 7. 1 5 (2H, t, J~ 9Hz), 4.42 (1H, m, J = 8 Hz), 4.06 (2H, br s), 2.29 
' (2H, m), 1.95 (2H, m), 1.71 (2H ? m); HRMS calcd for C 2 oH 18 FN 3 03+H + : 368.1410. 
Found: 368.1410. 

Example 26: jV-Cvclopropvl-7-r(4-fluorophenvl)methviy4-hvdroxv-2-oxO"L2>- 
15 dihydro- 1 .5 -naphthyridine-3-carboxamide 




This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
20 oxo- 1 ,2-dihydro~ 1 ,5-naphthyridine-3-carboxylate and cyclopropylamine employing 
methods similar to those described in Example 2 and was obtained as a white solid: 
1 H NMR (d6-DMSO) 8 11.80 (1H, br), 10.35 (1H, br), 8.35 (1H, br), 7.38 (1H, s), 
7.30 (2H, m), 7.15 (2H, t, J = 8.7 Hz), 4.06 (2H, br s), 2.85 (1H, m), 0.74 (2H, m), 
0.51 (2H, m); HRMS calcd for C^HieFNsOs+H*: 354.1254. Found: 354.1255. 

25 
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Example 27: 7-IY 4-Fluorophenvnmethvl"|-A^-f2-furanylmethvlV4-hvdroxv-2-oxo-l .2- 
dihvdro- 1 .5-naphthvridine-3 -carboxamide 



OH O 




This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo-1 ,2-dihydro-l ,5-naphthyridine-3-carboxylate and furfurylamine employing 
methods similar to those described in Example 2 and was obtained as an off-white 
solid: ^NMR (d 6 -DMSO) 5 11.85 (1H, br), 10.70 (1H, br), 8.39 (1H, br s), 7.61 
10 (1H, s), 7.40 (1H, s), 7.31 (2H, m) s 7.15 (2H, t, J = 8.5 Hz), 6.42 (1H, s), 6.33 (1H, s), 
4.54 (2H, s), 4.08 (2H, s); HRMS calcd for C21H16FN304+H+: 394.1202. Found: 
394.1195. 

Example 28: 7-r(4-Fluorophenvnmethvl1-4-hvdroxv-2-oxo-i^-r3-f2-oxo-l- 
15 pyrrolidinvDpropyll - 1 .2-dihvdro- 1 .5 -naphthvridine-3 -carboxamide 




This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
20 oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate and l-(3-aminopropyl)-2- 

pyrrolidinone employing methods similar to those described in Example 2 and was 
obtained as a white solid: l Ji NMR (d 6 -DMSO) 5 1.88 (1H, br), 10.82 (1H, br), 10.12 
(1H, br), 8.20 (1H, m), 7.38 (1H, s), 7.29 (2H, m), 7.17 (2H, m), 4.01 (2H, s), 3.27- 
3.22 (6H, m), 2.21 (2H, t, J = 8 Hz), 1.91 (2H, m), 1.69 (2H, m); HRMS calcd for 
25 CssHasFN^+H 1 ": 439.1782. Found: 439.1774. 
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Example 29 7-r(4-Fluorophenvnmethvll-4-hvdroxv-2-oxo-iV-r2-( 1 - 
pyrrolidinvDethyl] - 1 ,2-dihydro- 1 .,5-naphthvridine-3 -carboxamide 




5 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate and 2-(l-pyrrolidinyl)ethylamine 
employing methods similar to those described in Example 2 and was obtained as a 
white solid: *H NMR (d 6 -DMSO) 5 10.61 (1H, br), 8.28 (1H, br s), 7.36 (1H, s), 7.30 
10 (2H, m), 7.14 (2H, t, J = 8.8 Hz), 4.04 (2H, s), 3.41 (2H, m), 2.56 (2H, t, J = 6.4 Hz), 
2.54-2.48 (4H, m), 1.68 (4H, m); ES + MS: 411 (M+H + , 100). 

Example 30: (+V7-r('4-Fluorophenyl)methvll-4-hvdroxv-2-oxo-^/-(tetrahvdro-2- 
rurnvlmethvlV 1 .2-dihvdro- 1 . 5-naphthvridine-3 -carboxamide 

15 

OH O 




H 



This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate and (±)-(tetrahydro-2- 
20 furanylmethyl)amine employing methods similar to those described in Example 2 and 
was obtained as a white solid: X H NMR (d 6 -DMSO) 5 1 1.9 (1H, br), 10.60 (1H, br), 
8.37 (1H, br), 7.39 (1H, s), 7.30 (2H, m), 7.15 (2H, t, J = 8.6 Hz), 4.06 (2H, br s), 3.96 
(1H, m), 3.80 (1H, q, J ~ 7 Hz), 3.64 (1H, q, J ~ 7 Hz), 3.50-3.20 (2H, m), 2.00-1.52 
(4H, m); ES + MS: 398 (M+H*, 100). 



25 
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Example 31: 7-r(4-F1uorophenvl^methvlV4-hvdroxv-2-oxo-jV-r2-(l- 
piperidinvDethvl]- 1 ,2-dihydro- 1 ,5-naphthvridine-3-carboxamide 




H 

5 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 ,2-dihydro- 1 ,5 -naphthy ridine-3 -carboxylate and 2-(l-piperidinyl)ethylamine 
employing methods similar to those described in Example 2 and was obtained as a 
white solid: X H NMR (d 6 -DMSO) 8 11.75 (1H, br), 10.70 (1H, br), 10.15 (1H, br), 
10 8.20 (1H, m), 7.38-7.11 (5H, m), 4.01 (2H, s), 3.39 (2H, m) ? 2.38 (6H, m), 1.50 (4H, 
m), 1.39 (2H, m); ES + MS: 425 (M+H*, 100). 

Example 32: 7-[(4-FluorophenYltoeth^ 

1 ,2-dihvdro-l ,5-naphthvridine-3-carboxamide 

15 

OH O 




This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo-l ? 2-dihydro-l 5 5-naphthyridine-3-carboxylate and 4-(aminomethyl)pyridine 
20 employing methods similar to those described in Example 2 and was obtained as a 
white solid: 1 HNMR(d 6 -DMSO) 8 12.40 (1H, br), 11.31 (lH,br), 10.15 (lH,hr), 
8.48 (2H, br m), 8.20 (1H, br s), 7.29 (5H, m), 7.14 (2H, t, J = 8.7 Hz), 4.52 (2H, br 
m), 4.01 (2H, s); ES + MS: 405 (M+H + ? 100). 



25 Example 33: 7-[f4-Fluoronhenvl)methvl]-4-hvdroxv-2-oxo-iV-(2-pyridinvlmethvlV 
1 ,2-dihvdro- 1 .5-naphthvridine-3-carboxamide 
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OH O 




This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
5 oxo-l,2-dihydro-l,5-naphthyridine-3-carhoxylate and 2-(aminomethyl)pyridine 
employing methods similar to those described in Example 2 and was obtained as a 
white solid: l H NMR (dVDMSO) 8 12.30 (1H, br), 1 1.21 (1H, br), 10.20 (1H, br), 
8.52 (1H, d, J = 4.2 Hz), 8.26 (1H, br s), 7.75 (1H, t, J = 7.6 Hz), 7.36-7.24 (5H, m), 
7.15 (2H, t, J = 8.9 Hz), 4.62 (2H, br m), 4.04 (2H, s); ES + MS: 405 (M+H , 100). 

10 

Example 34: 7-[ (4-Fluorophenyl)methvl]-4-hvdroxv-2-oxo-iV-(3-pvridinylmethvl)- 
1.2-dihvdro-l,5-naphthyridine-3-carboxamide 



OH O 




15 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 ,2-dihydro- 1 ,5-naphthyridme-3-carboxylate and 3 -(aminomethyl)pyridine 
employing methods similar to those described in Example 2 and was obtained as a 
white solid: 'H NMR (d 6 -DMSO) 5 12.32 (1H, br), 11.29 (1H, br), 10.17 (1H, br), 
20 8.56 (1H, s), 8.44 (1H, br), 8.18 (1H, br), 7.73 (1H, m), 7.30-7.27 (4H, m), 7.14 (2H, 
t, J = 8.6 Hz), 4.55 (2H, m), 4.01 (2H, s); ES + MS: 405 (M+H + , 100). 

Example 35 : 7-[(4-Fluorophenyl)methvl1-A r -(hexahvdro-l ff-azepin-l-viy4-hydroxv- 
2-oxo- 1 .2-dihvdro- 1 .5 -naphthvridine-3 -carboxamide 



25 
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This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxylate and hexahydro- 1 -ff-azepin- 1 -amine 
5 employing methods similar to those described in Example 2 and was obtained as a 
white solid: : X H NMR (ds-DMSO) § 12.90 (1H, br), 1 1.80 (1H, br), 10.13 (1H, br), 
8.15 (1H, br s), 7.23 (3H, m), 7.11 (2H, t, J = 8.8 Hz), 3.97 (2H, s), 2.94 (4H, m), 1.59 
(8H, m); ES + MS: 411 (M+H*, 100). 

10 Example 36: 7-rf4-Fluorophenvttm^ 

oxo- 1 ,2-dihvdro- 1 ,5-naphthvridine~3 -carboxamide 




15 This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo-1 ? 2-dihydro-l ,5-naphthyridine-3-carboxylate and 2-(4-morpholino)ethylamine 
employing methods similar to those described in Example 2 and was obtained as a 
white solid: : l H NMR (d 6 -DMSO) 5 1 1.79 (1H, s), 10.76 (1H, br s), 10.12 (1H, br), 
8.18 (1H, m), 7.35-7.24 (3H, m), 7.12 (2H, br m), 3.98 (2H, br s), 3.56 (4H 5 m), 3.40 

20 (2H, m), 2.39 (6H, m); ES 4 " MS: 427 (M+H + , 100). 



Example 37: 7-f^-Fluoro-2-nvridmvl)methvl]-4-hvdroxv-iV r -r3-r4- 
morpholinvDprop yll -2-oxo- 1 ,2-dihvdro- 1 .5 -naphthvridine-3 -carboxamide 



WO 2005/077050 



PCT/US2005/004085 



77 



OH O 




This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3 -carboxylate and 4-(3-aminopropyl)morpholine 
5 employing methods similar to those described in Example 2 and was obtained as a 
white solid: : ! H NMR (CF 3 C0 2 D) 5 8.71 (1H, s), 8.47 (1H, s), 7.28 (2H, dd, J - 8.5, 
5.3 Hz), 7.13 (2H, t, J == 8.5 Hz), 4.41 (2H, s), 4.38 (2H, m), 4.13 (2H, m), 3.82 (4H, 
m), 3.54 (2H, t, J = 8 Hz), 3.43 (2H, m), 2.41 (2H, m); ES + MS: 441 (M+H , 100). 

10 Example 38: 74(4-FluorophenvDmethvl>4-h^ 
1 ,2-dihvdro- 1 .5-naphthyridine-3-carboxamide 




H 



15 This compound was prepared from ethyl 7-[(4-£Iuorophenyl)methyl]-4-hydroxy-2- 
oxo-l ? 2-dihydro-l ? 5-naphthyridine-3-carboxylate and 2-(2-aminoethyl)pyridine 
employing methods similar to those described in Example 2 and was obtained as a 
white solid: l R NMR (CF 3 C0 2 D) 5 8.84 (1H, d, J = 6 Hz), 8.79 (1H, s), 8.71 (1H, t, J 
= 8 Hz), 8.55 (1H s), 8.20 (1H, d, J = 8 Hz), 8.11 (1H, t, J - 7 Hz), 7.35 (2H, dd, J = 

20 8.6, 5.3 Hz), 7.20 (2H, t, J = 8.6 Hz), 4.48 (2H, s), 4.26 (2H, t, J = 7 Hz), 3.75 (2H, t, J 
- 7 Hz); ES + MS: 4419 (M+H + , 100). 



Example 39: 7-[(4-Fluorophenyl)methvl1~4-hvdroxv-2-oxo-L2-dihvdro-L5- 
naphthvridine-3 -carboxamide 

25 
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OH O 




This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 7 2-dihydro- 1 ? 5 -naphthyridine-3 -carboxylate and ammonium hydroxide 
5 employing methods similar to those described in Example 1 1 and was obtained as a 
light yellow solid: *H NMR (CF 3 C0 2 D) 5 8.77 (1H, s), 8.51 (1H, s), 7.29 (2H, dd, J = 
8.6, 5.1 Hz), 7.13 (2H, t, J- 8.6 Hz), 4.43 (2H, s); ES + MS: 314 (M+H + , 100). 

Example 40: 7-[(4-Fluorophenvnmeth^ 
10 2-oxo- 1 .2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide 




This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
15 oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate and 2-(l#-imidazol-4- 

yl)ethylamine employing methods similar to those described in Example 1 1 and was 
obtained as an off-white solid: *H NMR (CF 3 C0 2 D) 5 8.66 (1H, s), 8.60 (1H, s), 8.43 
(1H, s), 7.39 (1H, s), 7.22 (2H, m), 7.08 (2H, t, J = 8.4 Hz), 4.36 (2H, s), 4.00 (2H, br, 
t, J = 6 Hz), 3.29 (2H, br t, J = 6 Hz); ES + MS: 408 (M+H 4 ", 100). 

20 

Example 41: Ethyl 7-beiizvl~4-hvdroxV"2-oxo-l-[2-f2-oxopyrrolidin"l-vl)ethvl1~L2-- 
dihydro- 1 ,5 -naphthyridine-3 -carboxylate 



WO 2005/077050 



PCT/US2005/004085 



79 



OH Q 




This compound was prepared from ethyl 3-amino-5-benzylpyridine-2-carboxylate and 
(2-oxopyrrolidin-l-yl)acetaldehyde employing methods similar to those described in 
5 Example 1 0, Steps 1 -4 and was obtained as a white solid: l Ji NMR (CDC1 3 ) 513.9 
(1H, br), 8.54 (1H, s), 8.11 (1H, s), 7.52-7.21 (5H, m), 4.52 (2H, q,J = 7 Hz), 4.34 
(2H, br t, J = 7 Hz), 4.18 (2H, s), 3.52 (2H, br t, J = 7 Hz), 3.44 (2H, t, J = 7 Hz), 2.33 
(2H, t, J = 8 Hz), 1.98 (2H, m), 1.48 (3H, t, J = 7 Hz); ES + MS: 458 (M+Na + , 100). 

10 Example 42: Benzvl-jV-cvclobutvl-4-hvdroxv-2-oxo- 1 -|"2-(2-oxopyrrolidin- 1 - 
vl^ethvl]-1.2-dihvdro-1.5-naphthvridine-3-carboxamide 




1 5 This compound was prepared from ethyl 7-benzyl-4-hydroxy-2-oxo- 1 -[2-(2- 
oxopyrrolidin- l-yl)ethyl]- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate and 
cyclobutylamine employing methods similar to those described in Example 2 and was 
obtained as an off-white solid: l H NMR (CDC1 3 ) 8 10.23 (1H, br d, J = 7 Hz), 8.58 
(1H, s), 8.02 (1H, s), 7.33-7.20 (5H, m), 4.53 (1H, m), 4.35 (2H, br t, J = 7 Hz), 4.17 

20 (2H, s), 3.52 (2H, t, J = 7 Hz), 3.37 (2H, t, J = 7 Hz), 2.41 (2H, m), 2.28 (2H, t, J = 8 
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Hz), 2.08 (2H, m), 1.93 (2H, m), 1.80 (2H, m); HRMS calcd for C 2 6H 2 8N 4 04+H + : 
461.2189. Found: 461.2205. 

Example 43: 7-Benzyl-iV-cvclopropvl-44ivdroxy^ 
5 oxo- 1 ,2-dihvdro- 1 ,5 -naphthyridine-3 -carboxamide 




This compound was prepared from ethyl 7-benzyl-4-hydroxy-l-[4- 
1 0 (methylsulfonyl)b enzyl] -2-oxo- 1 ,2-dihydro~ 1 ,5 -naphthyridine-3 -carboxylate and 

cyclopropylamine employing methods similar to those described in Example 2. The 
product was obtained as a white solid: *H NMR (CDC1 3 ) 5 10.04 (1H, br d, J = 3.4 
Hz), 8.61 (1H, s), 7.81 (2H, d, J = 8.4 Hz), 7.29 (3H, m), 7.17 (2H, d, J - 8.4 Hz), 
7.05 (1H, s), 7.03 (2H, m), 5.39 (2H, br), 4.05 (2H, s), 3.01 (3H, s), 2.97 (1H, m), 
15 0.90 (2H, m), 0.70 (2H, m); HRMS calcd for C 2 7H25N 3 0 5 S+H + : 504.1593. Found: 
504.1581. 

Example 44: 7-Benzvl"jV-cyclobutvl-4-hydroxv-l~r4-(methylsulfonyl)benzvl1-2-oxO" 
1 ,2-dihvdro-l .5-naphthvridine-3-carboxamide 
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This compound was prepared from ethyl 7-benzyl-4-hydroxy-l-[4- 
(methylsulfonyl)benzyl]-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate and 
cyclobutylamine employing methods similar to those described in Example 2. The 
product was obtained as a white solid: J H NMR (CDC1 3 ) 5 10.19 (1H, br d, J = 7.4 
5 Hz), 8.61 (1H, d, J = 1.1 Hz), 7.82 (2H, d, J = 8.4 Hz), 7.30 (3H, m), 7.18 (2H, d, J = 
8.4 Hz),7.06 (1H, s), 7.03 (2H, m), 5.41 (2H, br), 4.54 (1H, m), 4.05 (2H, s), 3.02 
(3H, s), 2.44 (2H, m), 2.08 (2H, m), 1.83 (2H, m); HRMS calcd for C 2 8H27N 3 0 5 S+H + : 
518.1740. Found: 518.1741. 

10 Example 45 : 7-Benzyl-4-hydroxv-A^-(2-methoxvethyl)-l-[4-(methylsulfonvl)benzvl1- 
2-oxo-l,2-dihvdro-l,5-naphthvridine-3-carboxamide 



OH O 




1 5 This compound was prepared from ethyl 7-benzyl-4-hydroxy- 1 -[4- 

(methylsulfonyl)benzyl]-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate and 2- 
methoxyethylamine employing methods similar to those described in Example 2. The 
product was obtained as a white solid: l B. NMR (CDC1 3 ) § 10.22 (1H, br m), 8.61 
(1H, s), 7-81 (2H, d, J = 8 Hz), 7.29 (3H, m), 7.17 (2H, d, J = 8 Hz), 7.06 (1H, s), 7.02 

20 (2H, m), 5.41 (2H, br), 4.05 (2H, s), 3.67 (2H, m), 3.60 (2H, m), 3.40 (3H, s), 3.01 
(3H, s); HRMS calcd for CaT^NsOeS+H'': 522.1699. Found: 522.1686. 



25 



Example 46: 7-Benzvl-7V 1 (2-furvlmethvlV4-hvdroxv-l -f4-(methvlsulfonvl')benzvl1-2- 
oxo- 1 ,2-dihvdro- 1 ,5 -naphthvridine-3 -carboxamide 
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This compound was prepared from ethyl 7-benzyl-4-hydroxy-l-[4- 
(methylsulfonyl)benzyl] ~2-oxo- 1 ? 2-dihydro- 1 , 5 -naphthyridine-3 -carboxylate and 
5 furfurylamine employing methods similar to those described in Example 2. The 
product was obtained as a light beige solid: *H NMR (CDC1 3 ) 8 10.37 (1H, br t, J = 
5.5 Hz), 8.62 (1H, s), 7.81 (2H, d, J = 8 Hz), 7.39 (1H, s), 7.30 (3H, m), 7.17 (2H, d, J 
= 8 Hz), 7.06 (1H, s), 7.03 (2H, m), 6.33 (2H, m), 5.40 (2H, br), 4.66 (2H, br d, J = 
5.5 Hz), 4.05 (2H, s), 3.01 (3H, s); HRMS calcd for C 2 9H25N 3 06SH-H + : 544.1542. 
10 Found: 544.1534. 

Example 47: Ethyl 7^benzvl-4-hydroxv-l-[(l-methvl-liy-imidazol-2"Vl)methvl]-'2- 
oxo-1 ,2-dihvdro-l ,5-naphthyridine-3-carboxvlate 



OH O 




This compound was prepared from ethyl 3-amino-5-benzylpyridine-2-carboxylate and 
l-methyl-2-imidazolecarboxaldehyde employing methods similar to those describe in 
Example 5, Steps 1-3. The product was obtained as an off-white solid: l H NMR 
20 (CDC1 3 ) 5 13.7 (1H, br), 8.50 (2H, s), 7.28-7.21 (5H, m), 6.99 (1H, br s), 6.81 (1H, s), 
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5.66 (2H, br), 4.52 (2H, q, J = 7 Hz), 4.17 (2H, s), 3.72 (3H, s), 1.46 (3H, t, J = 7 Hz); 
HRMS calcd for CasHaN^+H 1 ": 419.1719. Found: 419.1711. 



Example 48 : 7-Benzvl-iV-cvcloprop vl-4-hvdrox v- !-[ " (! -methyl- l#-imidazol-2- 
5 vnmethvn-2-oxo-1.2-dihydro-l,5-naphthvridine-3-carboxamide 



OH O 




H 



N^O 



N 



N 



This compound was prepared from ethyl 7-benzyl-4-hydroxy- 1 -[(1 -methyl- 1H- 
1 0 imidazol-2-yl)methyl]-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate and 
cyclopropylamine using methods similar to those described in Example 11. The 
product was obtained as a white solid: *H NMR (CDC1 3 ) 5 10.02 (1H, br), 8.57 (1H, 
s), 8.45 (1H, br s), 7.30-7.21 (5H, m), 7.01 (1H, br s), 6.83 (1H, s), 5.69 (2H, br), 4.17 
(2H, s), 3.67 (3H, s), 2.95 (1H, m), 0.91 (2H, m), 0.71 (2H, m); HRMS calcd for 
15 C 24 H23N 5 03+H + : 430.1879. Found: 430.1877. 

Example 49 : 7-( 4-Fluorobenzvl)-4-hvdroxv-JV-r2-methoxvethvlV2-oxo- 1 -\2-( 2- 
oxopvrrolidin-l-yl^ethYl1-1.2-dihvdro-l,5-naphthvridine-3-carboxamide 



OH O 
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This compound was prepared from ethyl 7-(4-fluorobenzyl)-4-hydroxy-2-oxo-l-[2-(2- 
oxopyrrolidin- 1 -yl) ethyl] - 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxylate and 2- 
methoxyethylamine by methods similar to those described in Example 6. The product 
was obtained as a white solid: *H NMR (CDC1 3 ) 5 10.27 (1H, br m), 8.55 (1H, s), 
5 8.06 (1H, s), 7.24 (2H, in), 6.99 (2H, t, J = 8.6 Hz), 4.35 (2H, t, J - 7 Hz), 4. 14 (2H, 
s), 3.65 (2H, m), 3.59 (2H, m), 3.50 (2H, t, J = 7 Hz), 3.44 (2H, m), 3.42 (3H, s), 2.31 
(2H, t, J = 8 Hz), 1.97 (2H, m); ES + MS: 483 (M+H^ 100). 

Example 50: 7-Benzvl"4-hvdroxy-A r -( r 2-methoxvethvl)- 1 -f( 1 -methyl- l//-imidazol-2- 
10 vDmethvl] -2-oxo- 1 ,2-dihydro- 1 ,5 -nanhthyridine-3 -carboxamide 



OH O 




This compound was prepared from ethyl 7-benzyl-4-hydroxy- 1 -[(1 -methyl- 1H- 
1 5 imidazol-2-yl)methyl]-2-oxo- 1 ? 2~dihydro- 1 , 5 -naphthyridine-3 -carboxylate and 2- 

methoxyethylamine employing methods similar to those described in Example 6. The 
product was obtained as a beige powder: X H NMR (CDC1 3 ) S 10.14 (1H, br), 8.58 
(2H, br), 7.32-7.15 (5H, m), 7.12 (1H, br), 6.88 (1H, br s), 5.97 (2H, br), 4.22 (2H, s), 
3.70 (3H, s), 3.67 (2H, q, J ~ 5 Hz), 3.60 (2H, t, J ~ 5 Hz), 3.42 (3H, s); ES + MS: 483 
20 (M+H + , 100). 



Example 5 1 : 7-Benzyl-4-hvdroxy- 1 -(2-morpholin-4-yl-2-oxoethvlV2-oxo-Af- 



(pvridin-4-vlmethvlV 1 ,2-dihvdro- 1 , 5 -naphthyridine-3 -carboxamide 
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This compound was prepared from ethyl 7-benzyl-4-hydroxy-l-(2-moipholin-4-yl-2- 
oxoethyl)-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate and 4- 
(aminomethyl)pyridine employing methods similar to those employed in Example 1 1 . 
The product was obtained as a white solid: *H NMR (CDC1 3 ) 5 10.48 (1H, br t, J = 6 
Hz), 8.62 (1H, d, J = 1.1 Hz), 8.58 (2H, d, J = 6 Hz), 7.38-7.29 (3H, m), 7.27 (2H, d, J 
= 6 Hz), 7.19 (2H, d, J = 7 Hz), 7.02 (1H, s), 4.93 (2H, s), 4.65 (2H, d, J = 6 Hz), 4.16 
(2H, s), 3.69 (4H, m), 3.57 (2H, m), 3.51 (2H, m); ES + MS: 514 (M+H + , 100). 

Example 52: 7-(4-FluorobenzvlV4-hvdroxv-2-oxo-l-r2-(2-oxopvrrolidin-l-vl > )ethvl]- 
A^-(pyridin-4-ylmethvlV 1 .2-dihvdro- 1 .5-naphthvridine-3-carboxamide 



OH O 




This compound was prepared from ethyl 7-(4-fluorobenzyl)-4-hydroxy-2-oxo-l-[2-(2- 
oxopyrrolidin-l-yl)ethyl]-l 5 2-dihydro-l 5 5-naphth>Tidine-3-carboxylate and 4- 
(aminomethyl)pyridine employing procedures similar to those described in Example 
12. The product was obtained as a white solid: l U NMR (CDC1 3 ) 8 14.4 (1H ? br), 
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10.84 (1H, br t, J = 6 Hz), 8.83 (2H, d, J = 6.5 Hz), 8.63 (1H, s), 8.10 (1H, s), 7.79 
(2H, d, J = 6.5 Hz), 7.24 (2H, m), 7.01 (2H, t, J = 8.6 Hz), 4.86 (2H, d, J = 6 Hz), 4.38 
(2H, t, J = 7 Hz), 4.17 (2H, s), 3.54-3.47 (4H, m), 2.40 (2H, t, J = 8 Hz), 2.04 (2H, m); 
ES + MS:516(M+H + , 100). 

5 

Example 53:. Ethvl 7-benzvl-l-(cvclopropvlmethvl)-4-hvdroxv-2-oxo-1.2-dihvdro- 
1 . 5 -naphthvridine-3 -carboxylate 



OH O 




This compound was prepared from ethyl 3 -ammo-5-benzylpyridine-2 -carboxylate and 
cyclopropanecarboxaldehyde employing methods similar to those described in 
Example 5, Steps 1-3 and was obtained as a tan wax: *H NMR (d 6 -DMSO) 8 1 1 .65 
(1H, br), 8.47 (1H, s), 8.03 (1H, s), 7.34-7.28 (4H, m), 7.20 (1H, t, J = 7 Hz), 4.22 
1 5 (2H, q, J = 7 Hz), 4. 1 7 (2H, s), 4.07 (2H, d, J = 7 Hz), 1 .23 (3H, t, J = 7 Hz), 1.10 

(1H, m), 0.38 (4H, m); HRMS calcd for C 2 2H2 2 N 2 04+H + : 379.1658. Found: 379.1673. 

Example 54: 7-Benzyl- 1 -(cvclopropvlmethvl)-4-hydroxv-jV-(2-methoxvethvl)-2-oxo- 
1.2-dihvdro-1.5-naphthvridine-3-carboxamide 

20 

OH O 




This compound was prepared from ethyl 7-benzyl-l-(cyclopropylmethyl)-4-hydroxy- 
2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate and 2-methoxyethylamine 
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employing methods similar to those described in Example 5 and was obtained as an 
off-white solid: ! H NMR (CDC1 3 ) 5 10.36 (1H, br t, J = 5 Hz), 8.59 (1H, d, J = 1.3 
Hz), 7.46 (1H, s), 7.34 (2H, m), 7.26 (1H, m), 7.20 (2H, d, J = 7 Hz), 4.16 (2H, s), 
4.08 (2H, d, J = 7 Hz), 3.64 (2H, q, J ~ 5 Hz), 3.58 (2H, t, J ~ 5 Hz), 3.40 (3H, s), 1.00 
5 (1H, m), 0.46 (2H, m), 0.39 (2H, m); HRMS calcd for C 2 3H2 5 N 3 04+H + : 408. 1 923. 
Found: 408.1914. 

Example 55 : 7-Benzyl-/y-c yclobutvl- 1 -(cvclopropvlmethylV4-hydroxv-2-oxo- 1 .2- 
dihydro- 1 .5 -naphthvridine-3 -carboxamide 




This compound was prepared from ethyl 7 -benzyl- 1 -(cyclopropylmethyl)-4-hydroxy- 
2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate and cyclobutylamine employing 
methods similar to those described in Example 5 and was obtained as an off-white 
15 solid: ! H NMR (CDC1 3 ) 5 10.34 (1H, br d, J = 7 Hz), 8.59 (1H, s), 7.46 (1H, s), 7.35 
(2H, t, J = 7 Hz), 7.28 (1H, t, J = 7 Hz), 7.21 (2H, d, J = 7 Hz), 4.53 (1H, m), 4.17 
(2H, s), 4.08 (2H, d, J = 7 Hz), 2.42 (2H, m), 2.09 (2H, m), 1.80 (2H, m), 1.01 (1H, 
m), 0.50 (2H, m), 0.40 (2H, m); HRMS calcd for C24H25N3O3+H 1 ': 404.1974. Found: 
404.1971. 

20 

Example 56: Ethyl 7-benzvl-4-hvdroxv-l-(2-morpholin-4-vlethvD-2-oxo-l,2- 
dihvdro- 1 ,5-naphthyridine-3-carboxvlate 
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OH O 




This compound was prepared from ethyl 3-amino-5-benzylpyridine-2-carboxylate and 
morpholin-4-ylacetaldehyde (Duhamel, L. et al.; Bull. Soc. Chim. Fr.; 1968; 4423- 
5 4428) employing methods similar to those described in Example 5, Steps 1-3 and was 
obtained as an amber glass: X H NMR (CDC1 3 ) 8 8.54 (1H, d, J = 1 Hz), 8.45 (1H, br), 
7.35-7.26 (4H, m), 7.20 (1H, t, J = 7 Hz), 4.72 (2H, br), 4.51 (2H, q, J = 7 Hz), 4.22 
(2H, s), 4.02 (6H, br), 3.06 (4H, br), 1.46 (3H, t, J = 7 Hz); HRMS calcd for 
C 2 4H27N 3 0 5 +H + : 438.2029. Found: 438.2021. 

0 

Example 57: 7-Benzvl-//-cvclobutvl-4-hvdroxv- 1 -(2-morpholin-4- vlethyl)-2-oxo- 
1.2-dihvdro-L5-naphthvridine-3-carboxamide 




0 

15 This compound was prepared from ethyl 7-benzyl-4-hydroxy- 1 -(2-morpholin-4- 
ylethyl)~2-oxo- 1 ,2-dihydro -1,5 -naphthyridine-3 -carboxylate and cyclobutylamine 
employing methods similar to those described in Example 5 and was obtained as an 
off-white solid: l H NMR (CDC1 3 ) 8 10.01 (1H, br d, J - 5 Hz), 8.70 (1H, s), 8.61 (1H, 
s), 7.39 (2H, d, J = 7.7 Hz) 9 7.30 (2H 5 1, J = 7.7 Hz), 7.21 (1H, m) ? 4.89 (2H, m), 4.52 
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(1H, m), 4.26 (4H, m), 4.07 (2H, m), 3.50 (2H, m), 3.18 (2H, m), 3.09 (2H, m), 2.43 
(2H, m), 2.06 (2H, m), 1.81 (2H, m); HRMS calcd for C 2 6H3oN 4 04+H + : 463.2345. 
Found: 463.2343. 

5 Example 58: 7-Benzvl-4-hvdroxv-l -[4-rmethvlsulfonvDbenzyl1-jV-r3-morpholin-4- 
vlpropvD-2-oxo-1.2-dihvdro-l,5-naphthvridme-3-carboxamide 



OH O 




1 0 This compound was prepared from ethyl 7-benzyl-4-hydroxy-l -[4- 

(methylsulfonyl)benzyl]-2-oxo-l 5 2-dihydro-l,5-naphthyridine-3-carboxylate and N- 
(3-aminopropyl)morpholine employing methods similar to those described in 
Example 5 and was obtained as a white solid: X H NMR (CDC1 3 ) 5 13.29 (1H, br), 
10.31 (1H, t, J = 6 Hz), 8.62 (1H, d, J = 1 Hz), 7.82 (2H, d, J = 8.3 Hz), 7.30 (3H, m), 

15 7.18 (2H, d, J = 8.3 Hz), 7.07 (1H, s), 7.03 (2H, m), 5.40 (2H, br), 4.32 (2H, m), 4.06 
(2H, s), 3.97 (2H, m), 3.60 (2H, m), 3.46 (2H, m), 3.08 (2H, m), 3.02 (3H, s), 2.87 
(2H, m), 2.34 (2H, m); HRMS calcd for C31H34N4O6S+H": 591.2277. Found: 
591.2277. 



20 Example 59: 7-Benzvl-4-hvdroxy-l-["4-(methvlsulfonvl)benzvl1-2-oxo-A^-(2- 
pvrrolidin-l-vlethvlV1.2-dihvdro-1.5-naphthvridine-3-carboxamide 
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This compound was prepared from ethyl 7-benzyl-4-hydroxy-l-[4- 
(methylsulfonyl)benzyl]-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate and N- 
5 (2-aminoethyl)pyrrolidine employing methods similar to those described in Example 
5 and was obtained as a white solid: J H NMR (CDC1 3 ) 8 12.80 (1H, br), 10.44 (1H, t, 
J = 6 Hz), 8.60 (1H, d, J = 1 Hz), 7.81 (2H, d, J = 8.2 Hz), 7.30 (3H, m), 7.19 (2H, d, J 
= 8.2 Hz), 7.06 (1H, s), 7.01 (2H, m), 5.41 (2H, br), 4.05 (2H, s), 4.02 (2H, q, J = 6.6 
Hz), 3.87 (2H, br), 3.36 (2H, t, J = 7 Hz), 3.02 (3H, s), 2.89 (2H, m), 2.24 (2H, br), 
10 2.10 (2H, br); HRMS calcd for C 3 oH 32 N 4 0 5 S+H + : 561.2172. Found: 561.2166. 

Example 60: Ethvl 7-benzvl-4-hvdroxv-2-oxo-l-(1.3-thiazol-2-vlmethvlV1.2- 
dihydro- 1 .5 -naphthyridine-3 -carbox vlate 



15 




This compound was prepared from ethyl 3-amino-5-benzylpyridine-2-carboxylate and 
2-thiazolecarboxaldehyde employing methods similar to those described in Example 
5, Steps 1-3 and was obtained as a white solid; *H NMR (d 6 -DMSO) 5 8.49 (1H, s), 
20 8.05 (1H, s), 7.68 (1H, d, J = 3.3 Hz), 7.65 (1H, d, J = 3.3 Hz), 7.28-7.15 (5H, m), 

5.69 (2H, s), 4.23, (2H, q, J = 7 Hz), 4.09 (2H, s), 1.24 (3H, t, J = 7 Hz); HRMS calcd 
for C22H19N3O4S+H": 422.1175. Found: 422.1164. 
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Example 6 1 : 7-Benzvl-?s/-cyclobutyl-4-h vdrox v-2-oxo- 1 -( 1 ,3-thiazol-2-vlmethvl)- 
1 .2-dihvdro- 1 ,5 -naphthvridine-3 -carboxamide 




This compound was prepared from ethyl 7-benzyl-4-hydroxy-2-oxo-l-(l,3-thiazol-2- 
ylmethyl)-l ? 2-dihydro--l ? 5-naphthyridine-3-carboxylate and cyclobutylamine 
employing methods similar to those described in Example 5 and was obtained as a 
10 white solid: *H NMR (d 6 -DMSO) 5 10.27 (1H, d, J = 7), 8.56 (1H, s), 8.13 (1H, s), 
7.70 (1H, d, J - 3.2 Hz), 7.67 (1H, d, J - 3.2 Hz), 7.28-7.16 (5H, m), 5.78 (2H, s), 
4.41 (1H, m), 4.09 (2H, s), 2.29 (2H, m), 2.05 (2H, m), 1.71 (2H, m); HRMS calcd for 
C24H22N4O3S+H" 1 ": 447.1491. Found: 447.1487. 

15 Example 62 : 7-Benzvl-4-hvdroxv-JV-(2-methoxyethvlV2-oxo- 1 A 1 .3 -thiazol-2~ 
ylmethvD- 1 ,2-dihydro- 1 .5 -naphthyridine-3-carboxamide 




20 This compound was prepared from ethyl 7-benzyl-4-hydroxy-2-oxo-l-(l,3-thiazol-2- 
ylmethyl)-l,2-dihydro-l,5-naphthyridine-3-carboxylate and 2-methoxyethylamine 
employing methods similar to those described in Example 5 and was obtained as a 
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white solid: *H NMR (de-DMSO) 5 10.21 (1H, t, J = 5 Hz), 8.56 (1H, s), 8.12 (1H, s), 
7.69 (1H, d, J = 3.2 Hz), 7.67 (1H, d, J = 3.2 Hz) 7.28-7.22 (4H, m), 7. 1 8 (1H, t, J = 7 
Hz), 5.78 (2H, s), 4.09 (2H, s), 3.56-3.48 (4H, m), 3.28 (3H, s); HRMS calcd for 
C 2 3H22N 4 04S+H + : 451.1440. Found: 451.1428. 

5 

Example 63:. Ethyl 7-(4-fluorobenzvl)-4-hydroxy-l-[4-(methylsulfonyl)benzvl1-2- 
oxo-l,2-dihydro-l,5-naphthyridine-3-carboxvlate 



OH O 




10 

This compound was prepared from ethyl 3-amino-5-(4-fluorobenzyl)-2- 
pyridinecarboxylate and 4-methylsulfonyl benzaldehyde employing methods similar 
to those described in Example 5, Steps 1-3 and was obtained as a white solid; *H 
NMR (d 6 -DMSO) 6 8.49 (1H, s), 7.83 (2H, d, J = 8.3 Hz), 7.73 (1H, s), 7.38 (2H, d, J 
15 = 8.3 Hz), 7.18 (2H, dd, J = 8.2, 6 Hz), 7.04 (2H, t, J = 9 Hz), 5.51 (2H, s), 4.25 (2H, 
q, J = 7 Hz), 4.04 (2H, s), 3.15 (3H, s), 1.25 (3H, t, J = 7 Hz); ES + MS: 511 (M+Ef 1 ", 
100). 

Example 64: 7-(4-Fluorobenzvl)-4-hvdroxv-jV-(2-methoxvethvl)-l-[4- 
20 (methvlsulfonvl)benzyl1-2-oxo-l,2-dihvdro-1.5-naphthvridine-3-carboxamide 



OH O 
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This compound was prepared from ethyl 7-(4-fluorobenzyl)-44iydroxy-l-[4- 
(methylsulfonyl)benzyl]-2~oxo- 1 ,2-dihydro-l ,5 -naphthyridine-3-carboxylate 
and 2-methoxyethylamine employing methods similar to those described in Example 
5 and was obtained as a white solid; ! H NMR (CDC1 3 ) 5 10.22 (1H, br t, J = 5 Hz), 
5 8.58 (1H, d, J = 1.2 Hz), 7.85 (2H, d, J = 8.3 Hz), 7.21 (2H, d, J = 8.3 Hz), 7.01-6.98 
(5H, m), 5.44 (2H, br), 4.02 (2H, s), 3.68 (2H, q, J = 5.2 Hz), 3.60 (2H, t, J = 5.2 Hz); 
3.41 (3H, s), 3.03 (3H, s); ES + MS: 540 (M+H + , 100). 

Example 65 : 7-(4-FluorobenzylV 4-hydroxy- 1 - [4-(methvlsulfonvDbenzyl] -2-oxo-jV- 
10 (pyridin-4-ylmethylVl ,2-dihvdro-l ,5-naphthvridine-3-carboxamide 



OH O 




This compound was prepared from ethyl 7-(4-fluorobenzyl)-4-hydroxy-l-[4- 
(methylsulfonyl)benzyl] -2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 
15 and 4-(aminomethyl)pyridine employing methods similar to those described in 

Example 5 and was obtained as a white solid; l H NMR (CDC1 3 ) S 10.59 (1H, t, J ~ 6 
Hz), 8.64 (2H, d, J = 6 Hz), 8.62 (1H, d, J = 1.2 Hz), 7.86 (2H, d, J = 8 Hz), 7.55 (2H, 
d, J = 6 Hz), 7.22 (2H, d, J = 8 Hz), 7.06 (1H, s), 7.00 (4H, m), 5.43 (2H, br), 4.78 
(2H, d, J = 6 Hz), 4.05 (2H, s), 3.04 (3H, s); ES + MS: 573 (M+H + , 100). 

20 



Example 66. 7-(4-Fluorobenzyl)-4-hydroxy-l-[4-(methylsulfonyl)benzyl1-2"OXo-iV : - 
(pyridin-3- vlmethvlV 1 ,2-dihydro- 1 ,5-naphthvridine-3-carboxamide 
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OH O 




This compound was prepared from ethyl 7-(4-fluorobenzyl)-4-hydroxy-l-[4- 
(methylsulfonyl)benzyl]-2-oxo- 1 ,2-dihydro- 1 ? 5-naphthyridine-3-carboxylate 
and 3-(aminomethyl)pyridine employing methods similar to those described in 
5 Example 5 and was obtained as a white solid; *H NMR (CDC1 3 ) 5 10.82 (1H, br t, J = 
6 Hz), 8.79 (1H, s), 8.67 (1H, d, J = 5 Hz), 8.61 (1H, s), 8.44 (1H, d, J = 8 Hz), 7.90 
(1H, m), 7.86 (2H, d, J = 8.2 Hz), 7.22 (2H, d, J = 8.2 Hz), 7.07 (1H, s), 7.00 (4H, m), 
5.44 (2H, br), 4.83 (2H, d, J = 6 Hz), 4.05 (2H, s), 3.04 (3H, s); ES + MS: 573 (M+H+, 
100). 

10 

Example 67 : 7-(4-Fluorobenzvl)-4-hydroxy- 1 -[4-(methylsulfonyl)benzyl1 -N-(2- 
morpholin-4-vlethvl)-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxamide 




This compound was prepared from ethyl 7-(4-fluorobenzyl)-4-hydroxy-l-[4- 
(methylsulfonyl)benzyl]-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate 
and 2-(4-morpholmo)ethylamine employing methods similar to those described in 
Example 5 and was obtained as a white solid; *H NMR (CDC1 3 ) 5 13.49 (1H, br), 
20 10.45 (1H, t, J = 6 Hz), 8.57 (1H, s), 7.84 (2H, d, J = 8.3 Hz), 7.23 (2H, d, J = 8.3 Hz), 
7.04 (1H, s), 7.00 (4H, m), 5.43 (2H, br), 4.31 (2H, m), 4.08 (2H, m), 4.02 (2H, s), 
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3.99 (2H, m), 3.58 (2H, m), 3.29 (2H, m), 3.03 (3H, s), 2.97 (2H, m); ES + MS: 595 
(M+H + , 100). 

Example 68: Ethyl 4-hvdroxv-l-r(4-mtrophenvl'>methvn-2-oxo-7-('phenylmethvl s l- 
5 1 ,2-dihydro-l .5-naphthvridine-3-carboxvlate 



OH O 




This compound was prepared from ethyl 3-amino-5-benzylpyridine-2-carboxylate and 
1 0 4-nitrobenzaldehyde employing methods similar to those described in Example 5, 
Steps 1-3 and was obtained as a beige solid: *H NMR (d 6 -DMSO) 8 8.14 (2H, d, J = 
8.6 Hz), 8.10 (1H, s), 7.36 (2H, d, J = 8.6 Hz), 7.29 (1H, s), 7.14 (3H, m), 7.07 (2H, 
m), 5.43 (2H, br), 4.08 (2H, q, J = 7 Hz), 3.92 (2H, s), 1.21 (3H, t, J = 7 Hz); ES + MS: 
460 (M+H 1 ", 30). 

15 

Example 69: iV-(2-FuranvlmethvD-4-hvdroxv-l-r( r 4-nitrophenvl)methvll-2-oxo-7- 
(phenvlmethvlVl .2-dihvdro-l .5-naphthvridine-3-carboxamide 



OH O 




20 
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This compound was prepared from ethyl 4-hydroxy- 1 -[(4-nitrophenyl)methyl] -2- 
oxo-7-(phenylmethyl)- 1 ,2-dihydro-l ,5 -naphthyridine-3 -carboxylate and 
furfurylamine employing methods similar to those described in Example 2 and was 
obtained as a beige solid: *H NMR (d 6 -DMSO) 5 11.10 (1H, br m), 8.21 (1H, s), 8.10 
5 (2H, d, J = 8.6 Hz), 7.57 (1H, s), 7.35 (2H, d, J = 8.6 Hz), 7.30 (1H, s), 7.13 (3H, m), 
7.06 (2H, m), 6.39 (1H, br s), 6.27 (1H, d, J = 3 Hz), 5.48 (2H, br), 4.45 (2H, d, J = 5 
Hz), 3.91 (2H, s); HRMS calcd for C 2 8H22N 4 0 6 +H + : 511.1618. Found: 511.1609. 

Example 70: 4-Hvdroxy-iV-[2-(methvloxv)ethvl1"l-r^4-nitrophenvl)methvl1-2-oxo-7-- 
10 (phenvlmethvlV 1 .2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide 



This compound was prepared from ethyl 4-hydroxy- l-[(4-nitrophenyl)methyl] -2- 
15 oxo-7-(phenylmethyl)~ 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxylate and 2- 

methoxyethylamine employing methods similar to those described in Example 2 and 
was obtained as a light yellow solid: X H NMR (d 6 -DMSO) 5 10.69 (1H, br), 8.21 (1H, 
s), 8.10 (2H, d, J = 8.7 Hz), 7.35 (2H, d, J = 8.7 Hz), 7.31 (1H, s), 7.13 (3H, m), 7.07 
(2H, m), 5.49 (2H, br s), 3.91 (2H, s), 3.41 (4H, m), 3.27 (3H, s); HRMS calcd for 
20 C26H24N4O6+H* 489.1774. Found: 489.1778. 




Example 7 1 : N-C yclobutvl-4-hydroxv- 1 - [(4-nitrophenvl)methvl1 -2-oxo-7- 
( phenylmethylV 1 ,2-dihvdro- 1 ,5-naphthvridine-3-carboxamide 
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This compound was prepared from ethyl 4-hydroxy-l-[(4-nitrophenyl)methyl]-2- 
oxo-7-(phenylmethyl)- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxylate and 
5 cyclobutylamine employing methods similar to those described in Example 2 and was 
obtained as a white solid: *H NMR (d 6 -DMSO) 8 10.91 (1H, d, J = 7.6 Hz), 8.21 (1H, 
s), 8.10 (2H, d, J = 8.6 Hz), 7.35 (2H, d, J - 8.6 Hz), 7.29 (1H, s), 7.14 (3H, m), 7.08 
(2H, m), 5.47 (2H, br s), 4.40 (1H, m), 3.91 (2H, s), 2.24 (2H, m), 1.86 (2H, m), 1.67 
(2H, m); HRMS calcd for C27H24N4O5+H* 485.1825. Found: 485.1815. 

10 

Example 72: l~rf4-Aminophenvl)methvll-jV-cvclobutvl"4-hvdroxv-2~oxo-7- 
(phenvlmethvlM ,2-dihvdro-l .5-naphthvridine-3-carboxamide 




15 

This compound was prepared by hydrogenation of JV-cyclobutyl-4-hydroxy-l-[(4- 
nitrophenyl)methyl] -2-oxo-7-(phenylmethyl)- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 - 
carboxamide in THF in the presence of 3% Pt-C. The catalyst was removed by 
filtration and the filtrate was concentrated in vacuo. The product was obtained as a 
20 tan solid by addition of one equivalent of cone. HC1 followed by concentration in 
vacuo and trituration with Et 2 Or l U NMR (CD 3 OD) 5 7.76 (1H, br), 7.32-7.27 (8H, 
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m), 7.16 (2H, d, J = 7.5 Hz), 5.57 (2H, s), 4.57 (1H, m), 4.19 (2H, s), 2.44 (2H, m), 
2.13 (2H, m), 1.86 (2H, m); HRMS calcd for C 2 7H26N 4 03+H + : 455.2083. Found: 
455.2088. 

5 Example 73 : 7-IY 4-Fluorophenvl)methvl1 -4-hvdrox y-N-( 2-hydroxyethyl V2-oxo- 1 -[2- 
(2-oxo- 1 -pyrrolidinyl)ethyl] - 1 9 2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide 



OH O 




10 This compound was prepared from ethyl 7-(4-fluorobenzyl)-4-hydroxy-2-oxo-l-[2-(2- 
oxopyrrolidin- 1 -yl)ethyl]-l ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate and 2- 
hydroxyethylamine by methods similar to those described in Example 6. The product 
was obtained as a white solid: *H NMR (CDC1 3 ) 8 10.38 (1H, br m), 8.60 (1H, s), 
8.07 (1H, s), 7.24 (2H, m), 7.00 (2H, t, J = 8.6 Hz), 4.36 (2H, t, J = 7 Hz), 4.15 (2H, 

15 s), 3.87 (2H, t, J = 5 Hz), 3.66 (2H, m), 3.51 (2H, t, J = 8 Hz), 3.45 (2H, t, J = 7 Hz), 
2.37 (2H, t, J = 8 Hz), 2.00 (2H, m). 

Example 74: 7-r(4-fluorophenvl)methvl]-4-hvdroxv-A/-(3-methvlbutyl)-2-oxo-l .2- 
dihvdro-l,5-naphthyridine-3-carboxamide 




l H NMR (d6-DMSO) tautomers are observed 6 11.75 (1H, br s), 10.30 (1H, br s), 8.39 
(0.47H, br s), 8.20 (0.53H, br s), 7.36 (1H, s), 7.30-7.26 (2H, m), 7.14-7.10 (2H, m), 
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4.00 (2H, br s), 3.26-3.28 (2H, m), 1.62 (1H, t, J = 6.3 Hz), 1.43-1.37 (2H, m), 0.90 
(3H, s), 0.88 (3H, s); HRMS calcd for C 2 iH22FN 3 03+H + : 384.1723. Found 384.1721. 

Example 75: 7-r(4-fluorophenvl>methvll-4-hvdroxv-A^-('2-methvlpropvlV2-oxo-1.2- 
5 dihvdro-l,5-naphthvridine-3-carboxamide 



OH o 




*H NMR (d 6 -DMSO) tautomers are observed 6 1 1.90 (1H, br s), 10.40 (1H, br s), 8.44 
(0.51H, br s), 8.20 (0.49H, br s), 7.37 (1H, br s), 7.31-7.27 (2H, m), 7.15-7.13 (2H, 
10 m), 4.01 (2H, br s), 3.15 (2H, br s), 1.79 (1H, br s), 0.91 (3H, s), 0.89 (3H, s); HRMS 
calcd for CzoHaoFzNsOa+H 1 ": 370.1567. Found: 370.1559. 

Example 76: 7-r("4-FluorophenvDmethvl]-4-hydroxv-7Y-4-morpholinyl-2-oxo-l .2- 
dihvdro- 1 .5 -naphthvridine-3 -carboxamide 



r ? 

H 



*H NMR (d 6 -DMSO) tautomers are observed 5 12.94 (1H, br s), 11.77 (1H, br s), 
20 10.10 (1H, br s), 8.20 (0.42H, br s), 8.16 ( 0.58H, br s), 7.35-7.23 (3H, m), 7.14-7.09 
(2H, m), 3.98 (2H, s), 3.67-3.61 (4H, m), 2.85-2.75 (4H, m); HRMS calcd for 
C 2 oH 19 F2N404+H + : 399.1469. Found: 399.1459. 



OH O 




Example 77: 7-r(4-fluorophenvl>methvl1-4-hvdroxv-jV-|"3-f4-methvl-l- 
25 piperazinvDpropvll^-oxo-l^-dihvdro-l.S-naphthvridine-S-carboxamide 



WO 2005/077050 



PCT/US2005/004085 



100 



OH O 




1 HNMR(d 6 -DMSO)8 11.81 (lH,brs), 10.76 (lH,brs), 10.11 (lH,brs), 8.17 (1H, 
br s), 7.35-7.25 (3H, m), 7.16-7.09 (2H, m), 3.98 (2H, s), 3.29-3.21 (2H, m), 2.48 
(2H 5 br s), 2.40-2.29 (8H, m), 2.11 (3H, 8)1.65-1.56 (2H, m); HRMS calcd for 
5 C 2 4H 28 FN 5 03+H + : 454.2254. Found: 454.2242. 

Example 78: 7-[f4-Fluorophenvnmethvl1-4-hvdroxv-2-oxo-JV-r2-(3-pvridinvl N )ethvl1- 
l,2-dihvdro-1.5-naphthyridine-3-carboxamide. 




'H NMR (de-DMSO) 5 1 1.91 (1H, br s), 10.90 (1H, br s), 10.10 (1H, br s), 8.42 (1H, 
s), 8.39 (1H, br s), 8.20-8.15 (1H, m), 7.69-7.64 (1H, m), 7.35-7.25 (4H, m), 7.15- 
7.09 (2H, m), 3.98 (2H, s), 3.55-3.51 (2H, m), 2.85-2.79 (2H, m); HRMS calcd for 
C 2 3Hi9FN 4 03+H + : 419.1519. Found: 419.1512. 

15 

Example 79: Ethyl 7-r(4-FluorophenvDmethvn-4-hvdroxv-l-r2-(4-morpholinvl)-2- 
oxoethyl] -2-oxo- 1 .2-dihvdro- 1 . 5 -naphthyridine-3 -carboxylate 




v 
O 

25 HRMS calcd for C 2 4H24FN 3 0 6 -hlf: 470. 1 727. Found: 470. 1 743. 



Example 80: N-(L 1 -Dioxidotetrahydro-3-thienyl>-7-[(4-fluorophenvl)methvl]--4- 
hvdroxy-2-oxo-l ,2-dihydro-l ,S-naphthvridine-3-carboxamide 



WO 2005/077050 



PCT/US2005/004085 



101 



F- 




! H NMR (d-TFA) 8 11.60 (1H, br s), 8.73 (1H, s), 8.45 (1H, s), 7.26-7.22 (2H, m), 
7.11- 

7.07 (2H, m), 5.16-5.11 (1H, m), 4.38 (2H, m), 3.84-3.73 (1H, m), 3.65-3.44 (3H, m), 
5 2.95-2.85 (1H, m), 2.69-2.59 (1H, m); HRMS calcd for C 2 oHi8FN 3 0 5 S+H + : 432. 1 029. 
Found: 432.1049. 

Example 8 1 : 7-(Y 4-fluorophenvl>methvll-4-hvdroxv-jV-('2-(methvlthio)ethvll-2-oxo- 
1.2-dihydro-1.5-naphthyridine-3-carboxamide 



J H NMR (de-DMSO) 8; 10.45 (1H, br s), 8.45 (1H br s), 7.41(1H, s), 7.31-7.28 (2H, 
15 m) 7.16-7.12 (2H, m), 4.08 (2H, s), 3.56-3.51 (2H, m), 2.66 (2H, t, J = 6.6Hz), 2.09 
(3H, s); HRMS calcd for Ci 9 Hi 8 FN 3 03S+H + : 388.1 131. Found: 388.1 125. 

Example 82: 7-[(4-fluorophenvl)methvn-4-hvdroxv-A^-methvl-2-oxo-l .2-dihvdro-l .5- 
naphthyridine-3 -carboxamide 



10 



OH O 




H 



20 



OH O 
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l H NMR (d 6 -DMSO) 8 1 1.62 (1H, br s), 10.41 (1H, br s), 8.22 (1H, br s), 7.30-7.20 
(3H, m), 7.14-7.05 (2H ? m), 4.01 (2H, br s), 2.78 (3H, br s); HRMS calcd for 
Ci 7 Hi4FN 3 03+BL f : 328.1097. Found: 328.1084. 

5 Example 83 : 7-|Y 4-Fluorophenvl)methyl] -4-hvdroxv-iV-r2-f 4-morpholinvnethvl]- 1 -F2- 
(4-morpholinvl>2-oxoe^^ 



10 




The title compound was made from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[2- 
15 (4~morpholinyl)-2-oxoethyl]-2-oxo-l ? 2-dihydro-l,5-naphthyridine-3-carboxylate in 
a manner similar to example 9 using 2-(4-morpholino)ethylamine to give a white 
solid: 

X H NMR (CDC1 3 ) 8 10.34 (1H, m), 8.58 (1H, s), 7.14 (3H, m), 7.03 (2H, m), 4.93 
(2H, s) 5 4.12 (2H, s), 3.86 - 3.99 (8H, m), 3.75 (2H, m), 3.68 (2H, m), 3.56 (4H, m) 5 
20 3.40 (2H, t, J=5Hz), 2.93 (2H, m); HRMS calcd for C28H 3 2FN 5 06+H + : 554.2415. 
Found: 554.140 

Example 84: l-\ r4-FluorophenvDmethvl]-4-hvdroxv~A^r2-(methvloxv)ethvl]-l-[2-f4- 
morpholinvlV 2-oxoethvll -2-oxo- 1 ,2-dihvdro- 1 .5 -naphthvridine-3 -carboxamide 



OH O 




30 



The title compound was made in a manner similar to example 83 using 2- 
methoxyethylamine to give a white solid: l U NMR (CDCI3) 8 10.10 (1H, m), 8.59 
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(1H, s), 7.14 (2H, m), 7.09 (1H, s), 7.03 (2H, m), 4.95 (2H, s), 4.12 (2H, s), 3.73 (2H, 
m), 3.68 (2H, m), 3.63 (2H, m), 3.57 (6H, m), 3.39 (3H, s); HRMS calcd for 
C 2 5H27FN 4 06+H + : 499.1993. Found: 499.1996. 

5 Example 85 : 7-|Y 4-Fluorophenvl)methvll-4-hvdroxv-A^-r3-hvdroxv-2.2- 
dimethylpropvD-2-oxo-l ,2-dihvdro-l ,5-naphthyridine-3-carboxamide 




*H NMR (d 6 -DMSO) tautomers are observed 8 1 1.97 (1H, t, J = 5.8 Hz), 1 1.04 (1H, 
brs), 9.89 (1H, s), 8.18 (0.44H, s), 8.15 (0.56H, s), 7.36-7.23 (3H, m), 7.14-7.08 (2H, 
10 m), 4.67 (0.57H, t, J= 6.2Hz), 4.56 (0.43H, t, J = 5.6Hz), 3.98 (2H, s), 3.16-3.13 (2H, 
m)3.08-3.03 (2H, m), 0.84 (3H, s), 0.81 (3H, s) ; HRMS calcd for C21H22FN304+H 1 ": 
400.1672. Found: 400.1665. 

Example 86: 7-rf4-Fluorophenvnmethvll-4-hvdroxv-7Y-(2-r(2- 
15 hydroxyethyl)oxv|ethvl} -2-oxo- 1 .2-dihvdro- 1 .5-naphthvridine-3-carboxamide 

OH o 




J H NMR (d 6 -DMSO) tautomers are observed 8 12.09 (1H, br s), 1 1.07 (1H, br s), 
10.36 (1H, br s), 8.75 (0.5H, br s), 8.65 (0.5H, br s), 7.60-7.48 (3H, m), 7.38-7.34 
(2H, m), 4.85 (1H, br s), 4.23 92H, s), 3.74-3.56 (8H, M); HRMS calcd for 
20 C 2 oH2oFN 3 0 5 +H + : 402.1465. Found: 402.1469. 

Example 87: 7-rr4-Fluorophenvl > )methvl1-4-hvdroxv-iV.Ar-dimethvl-2-oxo-l ,2- 
dihvdro- 1 .5-naphthvridine-3-carbohvdrazide. 
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l H NMR (d 6 -TFA) 8 8.80 (1H, s), 8.47 (1H, s), 7.26-7.22 (2H, m), 7.13-7.08 (2H, m), 
4.40 (2H, s), 3.62 (3H, s), 3.61 (3H, s); HRMS calcd for C18H17FN4O3+H*: 357.1363. 
Found: 357.1351. 

5 Example 88 



OH O 



10 

1 




15 M+H calcd: 428.1622. M+H found: 428.1616. 
Example 89: l-[2-(DimethvlammoV2-ox 

h.vdroxv-N-|"2-(methvloxv)ethyl1-2-oxo-l .2-dihvdro-l ,5-naphthvridine-3- 
20 carboxamide 

Step 1: Synthesis of (4-fluorophenvlX6"(methvloxvV3-pvridinvl1methanol 




25 A 2.5M solution of n-BuLi in THF (181 mL, 0.452 mo 1) was added slowly to a stirred 
solution of 5-bromo-2-(methyloxy)pyridine (85 g, 0.452 mol) in THF (500 mL) 
cooled to -65°C. The internal temperature was maintained at or below -55°C during 
the addition; when the addition was complete, a solution of 4-fluorobenzaldehyde (51 
g, 0.41 1 mol) in THF (120 mL) was added slowly maintaining the temperature at or 

30 below — 50°C. Saturated ammonium chloride solution (200 mL) was added and the 

mixture was warmed to -15°C and concentrated at reduced pressure. The mixture was 
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diluted with EtOAc (1 L) and washed twice with saturated ammonium chloride 
solution. The aqueous layers were back-extracted with EtOAc and the combined 
organic layers were washed with brine, dried and concentrated to afford the product as 
a light amber oil: X H NMR (CDC1 3 ) 5 8.14 (1H, d, J = 2.5 Hz), 7.54 (1H, dd, J - 8.6, 
5 2.5 Hz), 7.36 (2H, dd, J = 8.6, 5.4 Hz), 7.05 (2H, m), 6.73 (1H, d, J = 8.6 Hz), 5.82 
(1H, s), 3.94 (3H, s), 2.40 (1H, br). 

Steps 2-3 : Synthesis of 5-f(4-fluoroi3henvnmethvl1-2(lH)-pvridinone 




A stirred mixture of (4-fluorophenyl)[6-(methyloxy)-3-pyridinyl]methanol (293 g, 
1.26 mol), DCE (650 mL), TFA (650 mL) and triethylsilane (650 mL) was heated at 
reflux for 5 h; the DCE was removed by distillation and glacial acetic acid (250 mL, 

15 4.4 mol) and 48% HBr (250 mL, 2.2 mol) were added. The resulting solution was 
heated at reflux for 6.5 h during which time additional 48% HBr (100 mL, 0.88 mol) 
was added. The mixture was partially concentrated at reduced pressure and the 
remaining bi-phasic mixture was separated. The upper phase, containing silane bi- 
products from the previous step, was discarded and the lower phase was cooled in an 

20 ice bath and neutralized with 4N NaOH solution to pH 8-9. The resulting precipitate 
was collected by filtration, washed with water and dried in a vacuum oven to afford 
the product as a white solid: *H NMR (d 6 -DMSO) 5 1 1.39 (1H, br), 7.23 (4H, m), 
7.08 (2H, m), 6.24 (1H, d, J = 9 Hz), 3.62 (2H, s); ES + MS: 204 (M+H + , 100). 

25 Step 4: Synthesis of 5-|"r4-fluorophenvl)methvll-3-nitro-2(lH)-pvridinone 
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A solution of 90% HNO3 (57 mL, 1.22 mol) was added slowly to a stirred solution of 
5-[(4-fluorophenyl)methyl]-2(lH)-pyridinone (249 g, 1.22 mol) in TFA (750 mL). 
The solution was heated at 75°C for 2 h during which time additional 90% HNO3 (25 
5 mL, 0.5 mol) was added. Water (1L) was added slowly and most of the TFA was 
removed by distillation. The mixture was allowed to cool to rt and the product was 
isolated by filtration as a yellow solid: *H NMR (d 6 -DMSO) 5 12.76 (1H, br), 8.31 
(1H, d, J = 2.4 Hz), 7.80 (1H, d, J = 2.4 Hz), 7.30 (2H, dd, J - 8.6, 5.7 Hz), 7.1 1 (2H, 
t, J = 8.6 Hz), 3.76 (2H, s); ES + MS: 249 (M+H + , 100). 

10 

Step 5: Synthesis of 2-bromO"5-^4"fluorophenvl)methvll-3-nitropvridine 




15 A solution of POBr 3 (227 g, 0.79 mol) in toluene (900 mL) was added slowly to a 
stirred suspension of 5-[(4-fluorophenyl)methyl]-3-nitro-2(lH)-pyridinone (179 g, 
0.72 mol) in toluene (900 mL). The mixture was heated to reflux; then cooled to rt 
and DMF (56 mL, 0.72 mol) was added slowly; the mixture was again heated to 
reflux and then allowed to cool to rt overnight. After cooling the mixture in an ice- 

20 bath, water (500 mL) was added slowly followed by drop wise addition 4 N NaOH 
(450 mL, 1.76 mol). All insoluble material was removed by filtration and the two 
liquid phases were separated. The organic layer was concentrated at reduced pressure 
to afford the product as a beige solid: l H NMR (d 6 -DMSO) 8 8.62 (1H, d, J = 2 Hz), 
8.37 (1H, d, J = 2 Hz), 7.33 (2H, m), 7.12 (2H, m), 4.05 (2H, s); ES + MS: 313 (M+H+, 

25 100), 311 (M4-H + , 100). 



Step 6: Synthesis of methyl 5 - [(4-fluorophenvl)methvl1 -3 -nitro -2-p vridinecarboxvlate 
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O 




A mixture of bromo-5-[(4-fluorophenyl)methyl]-3-nitropyridine (206 g, 0.66 mol), 
TEA (230 mL, L66 mol), (o-tol) 3 P (5 g, 16.4 mmol), and Pd(OAc) 2 (3.7 g, 16.6 
5 mmol) in MeOH (2 L) was heated at 60-65°C under a CO (g ) atmosphere for 33 h. 
During this time additional (o-tol) 3 P (5 g, 16.4 mmol), and Pd(OAc) 2 (5.2 g, 23 
mmol) were added. The mixture was filtered through celite, concentrated at reduced 
pressure, reconstituted in EtOAc and washed with saturated NaHCC>3 solution and 
brine. The organic phase was dried and concentrated to provide the product as a dark 
10 oil: ! H NMR (d 6 -DMSO) 8 8.71 1H, d, J = 1.5 Hz), 8.03 (1H, d, J = 1.5 Hz), 7.14 (2H, 
m), 7.06 (2H, m), 4.10 (2H, s), 3.99 (3H, s); ES + MS: 291 (M+H + , 100). 

Step 7: Synthesis of methyl 3-amino-5-rr4"fluorophenvl)methvll-2- 
pyridinecarboxylate 

15 

O 




A mixture of methyl 5-[(4-fluorophenyl)methyl]-3-nitro-2-pyridinecarboxylate (200g, 
0.66 mol) and Degussa 10% Pd on carbon (50% by weight water, 20 g) in THF (1.5 

20 L) was stirred under an atmosphere of H 2 for 2 d. The mixture was filtered through 
celite and the filtrate was re-subjected to similar hydro genation conditions with 10% 
Pd on carbon (30 g) at 45°C for 7 d. During this time, cone. HC1 (14 mL, 0.17 mol) in 
MeOH (75 mL) and 10% Pd on carbon (18 g) were added in approximately three 
portions each. The mixture was filtered through celite, concentrated at reduced 

25 pressure, reconstituted in CH2CI2 and washed with saturated NaHCCb solution. The 
organic phase was concentrated and the resulting material was triturated with EtOAc 
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to provide the product as an off-white solid: X H NMR (CDC1 3 ) 8 7.94 (1H, d, J = 1.5 
Hz), 7.1 1 (2H, m), 6.98 (2H, m), 6.72 (1H, 1.5 Hz), 5.67 (2H, br s), 3.95 (3H, s), 3.89 
(2H, s); ES+MS: 261 (M+H + , 100). 

5 Steps 8-10: Synthesis of methyl 3-fr2~rdimethvlamino)-2-oxoethvl]ammo>-5-rr4- 
fluorophenvDmethvll -2-p vridinecarboxvlate 



O 




A stirring suspension of methyl 3-amino-5-[(4-fluorophenyl)methyl]-2- 

10 pyridinecarboxylate (60 g, 0.23 mol) in i-PrOAc (400 mL) was heated to 30°C and 
trifluoroacetic anhydride (35.3 mL, 0.254 mol) was added dropwise. The reaction 
mixture was stirred 15 min at 30°C; then cooled to rt and quenched slowly with 0.6 M 
NaHC0 3 solution (512 mL, 0.32 mol). The resulting biphasic mixture was separated 
and the organic phase was washed twice with water; then diluted with CH3CN (700 

15 mL) and distilled to about half its initial volume. To the remaining solution (ca. 600 
mL) was added K 2 C0 3 (34.6 g, 0.255 mol), Nal (5.18 g, 34.6 mol) and 2-chloro-N,N- 
dimethylacetamide (26.1 mL, 0.254 mol) and the resulting mixture was heated to 
80°C for 3.5 h. The reaction was cooled to 60°C, diluted with MeOH (200 mL), 
heated at reflux for 2 h and then distilled to approximately half its original volume. 

20 The remaining mixture was cooled to 37°C and water (650 mL) was added over 2 h 
with gradual cooling to 15°C. A precipitate formed which was collected by filtration 
and washed with water. Drying of the filter cake in a vacuum oven afforded the 
product as an off-white solid: *H NMR (CDC1 3 ) 8 8.56 (1H, br), 7.89 (1H, s), 7.12 
(2H, dd, J - 8.5, 5.5 Hz), 6.98 (2H, t, J = 8.5 Hz), 6.68 (1H, s), 3.96 (3H, s), 3.93 (2H, 

25 s), 3.88 (2H, d, J = 4.2 Hz), 3.02 (3H, s), 3.01 (3H, s). 
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Steps 11-12: Synthesis of ethyl l-r2-(dimethvlaminQV2-QXoethvn-7-r(4- 
fluorophenyDmethyl] ~4-hvdroxv-2-oxo- 1 .2-dihvdro- 1 .5 -naphthvridine-3 -carboxylate 




5 

Ethyl malonyl chloride (27 mL, 0.21 mol) was added slowly to a solution of methyl 3- 
{ [2-(dimethylamino)-2-oxoethyl] amino } -5 - [(4-fluorophenyl)methyl] -2- 
pyridinecarboxylate (65.8 g, 0.19 mol) in DCE (350 mL) at rt. The mixture was 
heated at reflux for 3 h during which time additional ethyl malonyl chloride (10 mL, 

10 78 rnmol) was added. When the reaction was complete, the mixture was cooled to rt; 
washed three times with 0.8 M NaHC0 3 solution and once with water. The organic 
phase was diluted with EtOH (50 mL), distilled to approximately 30% of its original 
volume and cooled to rt. A solution of 2.68 M NaOEt in EtOH (70 mL, 0.188 mol) 
was added and after stirring 10 min at rt, the mixture was acidified with IN HC1 (190 

15 mL, 190 mmol) and diluted with EtOH (600 mL). The mixture was heated to 70°C; 
then cooled to 50°C and filtered. The filter cake was washed with water and dried in a 
vacuum oven to afford the product as a white solid: *H NMR (d 6 -DMSO) 8 8.44 (1H, 
d, J = 1 Hz), 7.67 (1H, s), 7.31 (2H, dd, J = 8.7, 5.6 Hz), 7.12 (2H, t, J = 8.7 Hz), 5.04 
(2H, s), 4.21 (2H, q, J = 7 Hz), 4.1 1 (2H, s), 3.10 (3H, s), 2.80 (3H, s), 1.23 (3H, t, J = 

20 7 Hz); ES"MS: 426 (M-l, 100). 



Step 13: Synthesis of l-r2-rdimethvlamino')-2-oxoethvll-7-r('4-fluorophenvl)methvll- 

4-hvdroxv-N-r2-(methvloxv)ethvl]-2-oxo-L2-dihvdro-L5-naphthvridine-3- 

carboxamide 
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A mixture of ethyl l-[2-(dimethylamino)-2-oxoethyl]-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-2-oxo-l ? 2-dihydro-l,5-naphthyridine-3-carboxylate (49.2 g, 115 mmol) and 
5 2-methoxyethylamine (14.8 mL, 172 mmol) in NMP (400 mL) was heated at 95- 
1 15°C for 1-2 h. The mixture was cooled to rt, diluted with water (600 mL) and 
acidified with IN HC1 (72 mL). The precipitate was collected by filtration, washed 
with water and dried overnight in a vacuum oven to afford the product as a white 
solid: *H NMR (d 6 -DMSO) 5 10.23 (1H, br t, J = 5 Hz), 8.51 (1H, s), 7.75 (1H, s), 
10 7.32 (2H, dd, J = 9, 6 Hz), 7. 12 (2H, t, J = 9 Hz), 5.12 (2H, s), 4. 1 1 (2H, s), 3.54-3.44 
(4H, m), 3.27 (3H, s), 3.12 (3H, s), 2.82 (3H, s); HRMS calcd for C 2 3H25FN 4 0 5 +H + : 
457.1887. Found: 457.1884. 



Example 90: N-Cvclopropvl-l-r2-(dimethvlaminoV2-oxoethvn-7-r(4- 
15 fluorophenvl)methvl1-4-hvdroxv-2-oxo-L2-dihvdro-l,5-naphthvridine-3-carboxamide 




This compound was prepared from ethyl l-[2-(dimethylamino)-2-oxoethyl]-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate 
20 and cyclopropylamine employing methods similar to those described in Example 9. 
The product was obtained as a white solid: *H NMR (CDC1 3 ) 8 9.96 (1H, br), 8.54 
(1H, d, J = 1.4 Hz), 7.13 (2H, m), 7.04-7.00 (3H, m), 4.92 (2H, s), 4.10 (2H, s), 3.11 
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(3H, s), 2.96 (3H, s), 2.93 (1H, m), 0.86 (2H, m, J = 13, 7), 0.66 (2H, m); HRMS 
calcd for C23H 2 3FN 4 04+H + : 439.1781. Found: 439.1774. 

Example 91: l-r2-(Dimethvlamino>2-oxo^ 
5 hvdroxy-N"[2-(4-morpholinvl)ethvll-2-oxo- 1 ,2-dihvdro-l ,5-naphthvridine-3- 
carboxamide 




This compound was prepared from ethyl l-[2-(dimethylamino)-2-oxoethyl]-7-[(4- 
1 0 fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
and 4-(2-ammoethyl)morpholine employing methods similar to those described in 
Example 9. The product was obtained as a white solid: l H NMR (CDC1 3 ) 5 10.15 
(1H, br t), 8.54 (1H, s) 5 7.15 (2H, dd, J = 9, 6 Hz), 7.05-7.01 (3H, m), 4.96 (2H, s), 
4.1 1 (2H, s), 3.74 (4H, m), 3.56 (2H, q,J = 6 Hz), 3.13 (3H, s), 2.97 (3H, s), 2.59 (2H, 
15 t, J = 6 Hz), 2.52 (4H, m); HRMS calcd for C 2 6H3oFN 5 0 5 +H + : 512.2309. Found: 
512.2296. 

Example 92: Ethyl 7-r(4-Fluorophenvl)methvl]-4-hvdroxv-l-methvl-2-oxo-l,2- 
dihvdro-1 ,5-naphthvridine-3-carboxvlate 
20 OH O 




CH 3 



25 HRMS calcd for C19H17FN2O4+H"": 357. 1250. Found: 357. 1244. 

Example 93: 7-["r4-Fluorophenvl)methvl1-4-hvdroxv-l-r2-( > 4-morpholinvlV2- 
oxoethvll -N-\3 -(4-morpholinvDprop vll -2-oxo- 1 ,2-dihvdro- 1 ,5 -naphthvridine-3 - 
carboxamide 
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OH O 



5 




The title compound was made in a manner similar to example 83 using N-(3- 
aminopropyl)morpholine to give a pale lemon solid: ! H NMR (CDCI3) 8 10.14 (1H ? 
10 m), 8.60 (1H, s), 7.15 (2H, m), 7.07 (1H, s), 7.04 (2H, m), 4.94 (2H, s), 4.14 (2H, s), 
4.00 (4H, m), 3.76 (2H, m), 3.70 (2H, m) 3 3.59 (8H, m), 3.14 (2H, t, J=8Hz), 2.89 
(2H, m), 2.17 (2H, m); HRMS calcd for C 2 9H3 4 FN 5 0 6 +H + : 568.2571. Found: 
568.2571. 

15 Example 94: 7-r(4-Fluorophenvnmethvl1-4-hvdroxv- 1-\2-( 4-morpholinvlV2- 

oxoethvll -2-oxo-iV- [3 -(2-oxo- 1 -pyrrolidinvDpropyll - 1 ,2-dihydro- 1 ,5 -naphthvridine-3 - 
carboxamide 




25 

The title compound was made in a manner similar to example 83 using l-(3- 
aminopropyl)-2-pyrrolidinone to give a white solid: l H NMR (CDC1 3 ) 5 10.15 (1H, 
m), 8.58 (1H, s), 7.14 (2H, m), 7.04 (3H, m), 4.96 (2H, s), 4.13 (2H, s), 3.74 (2H, m), 
3.68 (2H, m), 3.57 (4H, m), 3.43 (6H, m), 2.49 (2H, t, J=8Hz), 2.06 (2H, m), 1.87 
30 (2H, m); HRMS calcd for C 2 9H32FN 5 06+H + : 566.2415. Found: 566.241 1. 



Example 95: 7-r(4-Fluorophenvl)methyl]-4"hvdroxv-iV-r2-hvdroxvethvlVl-r2--(4- 
moipholinvlV2"OxoethvlV2-oxo-1.2-dihvdro-L5-naphthvridine-3-carboxamide 
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OH O 



5 




10 The title compound was made in a manner similar to example 83 using ethanolamine 
to give a white solid: ! H NMR (d 6 -DMSO) 6 10.26 (1H, m), 8.52 (1H, s), 7.71 (1H, 
s), 7.31 (2H, m), 7.13 (2H, m), 5.17 (2H, s), 4.93 (1H, m), 4.13 (2H, s), 3.67 (2H, m), 
3.60 (2H, m), 3.54 (4H, m), 3.40 (4H, m); HRMS calcd for C24H25FN4O6+H 4 ": 
485.1836. Found: 485.1828. 

15 

Example 96 : 7- [(4-Fluorophenvl')methvl1 -4-hvdroxy- 1 -methyl-iV- [2-(4- 
morpholinvl)ethyl]-2-oxo- 1 .2-dihydro- 1 .5-naphthvridine-3-carboxamide 




CH. 



The title compound was made from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l- 
methyl-2-oxo-l, 2-dihydro- 1, 5 -naphthyridine-3-carboxylate in a manner similar to 
25 example 9 using 2- (4-morpholino)ethylamine to give a glass: X H NMR (CDCI3) 5 
10.55 (1H, m), 8.63 (1H, s), 7.46 (1H, s), 7.16 (2H, m), 7.04 (2H, m), 4.16 (2H, s), 
3.90 - 3.99 (6H, m), 3.80 (2H, m), 3.57 (3H, s), 3.41 (2H, t, J=5Hz), 2.93 (2H, m); 
HRMS calcd for C 2 3H 25 FN 4 04+ir": 441.1938. Found: 441.1927. 

30 Example 97: 7-[e4-Fluorophenvl)methvl]-4-hvdroxv-l -methvl-A^-rS-^- 
morpholinvDpropvn^-oxo-l^-dihvdro-l^-naphthvridine-S-carboxamide 
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OH O 




The title compound was made in a manner similar to example 96 using N-(3- 
aminopropyl)morpholine to give a glass: l H NMR (CDCI3) S 10.36 (1H, m), 8.60 
(1H, s), 7.44 (1H, s), 7.16 (2H, m), 7.04 (2H, m), 4.15 (2H, s), 3.99 (4H, m), 3.59 
(3H, s), 3.56 (4H, m), 3.14 (2H, m), 2.88 (2H, m), 2.15 (2H, m); HRMS calcd for 
10 C24H27FN404+H+: 455.2095. Found: 455.2089. 

Example 98: 7-[(4-Fluorophenvl')methvll-4-hvdroxv-l-methvl-A r -r2- 
(metfayloxy)ethyl")-2-oxo-l,2-dihvdro-l,5-naphthyridine-3-carboxamide 



OH O. 




CH 3 



The title compound was made in a manner similar to example 96 using 2- 
20 methoxyethylamine to give a white solid: 'H NMR (CDC1 3 ) 5 10.34 (1H, m), 8.59 
(1H, s), 7.41 (1H, s), 7.17 (2H, m), 7.03 (2H, m), 4.14 (2H, s), 3.67 (2H, m), 3.60 
(2H, m), 3.59 (3H, s), 3.42 (3H, s); HRMS calcd for C 2 oH2oFN 3 04+H + : 386.1516. 
Found: 386.1531. 

25 Example 99: 7-r(4-Fluorot>henvnmethvn-4-hvdroxv-l-methvl-2-oxo-Ar-r3-(2-oxo-l- 
pyrrolidinvl')propvl1-1.2-dihvdro-l.,5-naphthvridine-3-carboxamide 




CH 3 
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The title compound was made in a manner similar to example 96 using l-(3- 
aminopropyl)-2-pyrrolidinone to give a glass: *H NMR (CDC1 3 ) 8 10.29 (1H, m), 8.66 
(1H, s), 7.49 (1H, s), 7.17 (2H, m), 7.04 (2H, m), 4.17 (2H, s), 3.60 (3H, s), 3.42 - 
3.51 (6H, m), 2.56 (2H, t, J=8Hz), 2.10 (2H, m), 1.91 (2H, m); HRMS calcd for 
5 C24H25FN4O4+H" 1 ": 453.1938. Found: 453.1927. 

Example 100: Ethyl 7-[f4-Fluorophenvnmethvll-4-hvdroxy-l-r2-r4-methvl-l- 
piperazinylV2-oxoethvl1-2-oxo- 1 .2-dihvdro- 1 ,5-naphthvridine-3-carboxylate 



10 




N 

15 CH 3 

HRMS calcd for C 2 5H 2 7FN 4 0 5 +H + : 483.2043. Found: 483.2035 

20 Example 101 : 7-[(4-FluorophenvDmethvl1-4-hvdroxv-iV-(2-hvdroxvethvl)-l-methvl- 
2-oxo- 1 .2-dihvdro- 1 ,5-naphthvridine-3 -carboxamide 



OH O 



25 




CH 3 



The title compound was made in a manner similar to example 96 using ethanolamine 
to give a lemon solid: l H NMR (CDC1 3 ) 5 10.47 (1H, m), 8.58 (1H, s), 7.40 (1H, s), 
30 7.16 (2H, m), 7.03 (2H, m), 4.14 (2H, s), 3.86 (2H, m), 3.65 (2H, m), 3.59 (3H, s); 
HRMS calcd for Ci9H 18 FN 3 04+H + : 372.1359. Found: 372.1355. 
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Example 102: 7-r(4-Fluorophenv^^ 

f 4-methvl- 1 -piperazmvlV2~oxoethvn-2-oxo- 1 .2-dihydro- 1 ,5 -naphthvridine-3 - 
carboxamide 



OH O 



5 




The title compound was made from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[2- 
(4-methyl- 1 -piperazinyl)-2-oxoethyl] -2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 - 
10 carboxylate in a manner similar to example 9 using 2-methoxyethylamine to give a 
glass: ! H NMR (CDC1 3 ) 5 10.00 (1H, m), 8.59 (1H, s), 7.31 (1H, s), 7.13 (2H, m), 
7.02 (2H, m), 5.30 (1H, br s), 4.62 (2H, br s), 4.12 (2H, s), 3.57 - 3.66 (12H, m), 3.39 
(3H, s), 2.90 (3H, s); HRMS calcd for C 2 6H3oFN50 5 +H + : 512.2309. Found: 512.2307. 

15 Example 1 03 : 7-[(4-Fluorophenvl > )methvlV4-hvdroxv-l -[2-(4-methyl- 1 -piperazinvlV 

2- oxoethvl1-2-oxo-A^3-f2-oxo-l~pvrc^ 

3 - carboxamide 
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The title compound was made in a manner similar to example 102 using l-(3- 
aminopropyl)-2-pyrrolidinone to give a pale yellow viscuous oil: ! H NMR (CDC1 3 ) 8 
10.09 (2H, m), 8.56 (1H, s), 7.37 (1H, s), 7.13 (2H, m), 7.01 (2H, m), 5.37 (1H, m), 
4.60 (2H, m), 4.22 (1H, m), 4.11 (2H, s), 3.91 (1H, m), 3.65 (2H, m), 3.45 (7H, m), 
5 3.31 (2H, m), 2.90 (3H, s), 2.46 (2H, m), 2.08 (2H, m), 1.86 (2H, m); HRMS calcd for 
C 3 oH35FN 6 0 5 +H + : 579.2734. Found: 579.2731. 

Example 104: 7-[(4-FluorophenvDmethvn-4-hvdroxv~l-(2-lmethvl[2- 
(methvloxy)ethyl1amino } -2-oxoethvlVN-("2-(methvloxv > )ethvn-2-oxO" 1 ,2-dihvdro- 
10 1 ,5-naphthvridine-3-carboxamide 




This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-(2- 
15 {methyl[2-(methyloxy)ethyl]amino}-2-oxoethyl)-2-oxo-l 9 2-dihydro-l ? 5- 

naphthyridine-3-carboxylate and 2-methoxyethylamine employing methods similar to 
those described in Example 9 and was purified by reverse phase preparative HPLC 
(C-l 8 stationary phase; 10-100% CH 3 CN/water/0.1% formic acid mobile phase). The 
product was obtained as an off-white solid: ] H NMR (CDCI3) mixture of rotamers 5 
20 10.20 (1H, br), 8.55 and 8.50 (1H, s), 7.34 and -7.10 (1H, s), 7.15-6.97 (4H, m), 5.21 
and 4.98 (2H, s), 4.10 (2H, s), 3.64-3.41 (8H, m), 3.40 and 3.39 (3H 5 s), 3.34 and 3.32 
(3H, s), 3.17 and 2.97 (3H, s); HRMS calcd for CasB^FN^+H*: 501.2149. Found: 
501.2140. 

25 Example 105: (+V7-rr4-Fluorophenvnmethvl1-4-hvdroxv-N-r2-hvdroxv-l- 

methvlethvll- 1 -(2- 1 methvl[2-rmethvloxv^ethvl1aminol -2-oxoethvlV2-oxo- 1 ,2- 
dihydro- 1 , 5 -naphthvridine-3 -carboxamide 
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This compound was prepared from 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-(2- 
{methyl[2-(methyloxy)ethyl] amino} -2-oxoethyl)-2-oxo- 1 ,2-dihydro- 1,5- 
5 naphthyridine-3-carboxylate and (±)-2-amino- 1 -propanol employing methods similar 
to those described in Example 5, Step 4 and was obtained as an off-white solid: l H 
NMR (CDC1 3 ) mixture of rotamers 5 10.21 and 10.19 (1H, br d), 8.55 and 8.49 (1H, 
s), 7.33 and ~ 7.10 (1H, s), 7.12-6.97 (4H, m), 5.21 and 4.97 (2H, m), 4.27 (1H, m), 
4.09 (2H, s), 3.80-3.50 (6H, m), 3.34 and 3.32 (3H, s), 3.17 and 2.97 (3H, s), 1.30 and 
10 1.29 (3H, d, J = 7 Hz); HRMS calcd for C 2 5H 2 9FN 4 0 6 +H + : 501.2149. Found: 
501.2160. 



Example 106: (±)-7-[(4-Fluorot)henvl > >methvlV4-hvdroxv-N-r(2-hvdroxypropvl]-l- 
15 (2- (methvl[2-(methvloxv)ethvri amino! -2-oxoethvl)-2-oxo- 1 ,2-dihvdro- L5- 
naphthvridine-3 -carboxamide 



OH O 




This compound was prepared from 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-(2- 
20 {methyl[2-(methyloxy)ethyl] amino} -2-oxoethyl)-2-oxo- 1 ,2-dihydro- 1,5- 

naphthyridine-3-carboxylate and (±)-l-amino-2-propanol employing methods similar 
to those described in Example 9 and was purified by reverse phase preparative HPLC 
(C-18 stationary phase; 10-100% CH 3 CN/water/0.1% formic acid mobile phase). The 
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product was obtained as an off-white solid: ! H NMR (CDC1 3 ) mixture of rotamers 8 
10.35 and 10.30 (1H, br t), 8.54 and 8.49 (1H, s), 7.33 and -7.10 (1H, s), 7.15-6.97 
(4H, m), 5.21 and 4.98 (2H, m), 4.09 (2H, s), 4.05 (1H, m), 3.50-3.30 (7H, m), 3.34 
and 3.32 (3H, s), 3.17 and 2.97 (3H, s), 1.26 (3H, d, J = 6 Hz); HRMS calcd for 
5 C 2 5H29FN 4 06+H + : 501.2149. Found: 501.2141. 



Example 107: N-r2-(ethvloxv)ethvl1-7-r(4-fluoronhenvl)methvl1-4-hvdroxv-1^2- 
(methyl[2-(methvloxv)ethvl1 amino! -2-oxoethvD- 2-oxo- 1 ,2-dihvdro- 1,5- 
10 naphthyridine-3 -carboxamide 



OH Q 




OH 



This compound was prepared from ethyl 3-amino-5-[(4-fluorophenyl)methyl]-2- 
pyridinecarboxylate and glyoxylic acid monohydrate employing methods similar to 
20 those described in Example 11, Step 1 and was obtained as a white solid: X H NMR 
(d 6 -DMSO) 5 13.1 (1H, br), 7.91 (1H, t, J = 5 Hz), 7.78 (1H, d, J = 1 Hz), 7.29 (2H, 
dd, J - 9, 6 Hz), 7.09 (1H, t, J = 9 Hz), 7.02 (1H, s), 4.25 (2H, q, J = 7 Hz), 3.92 (2H, 
d, J = 5 Hz), 3.90 (2H, s), 1.27 (3H, t, J = 7 Hz); ES+ MS: 333 (M+l). 
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Steps 2-4: Synthesis of ethyl 7-r(4-fluoronhenvnmeth^ 
(methyloxytethyl]amin^ 



carboxylate 



OH Q 




10 



This compound was prepared from N- {2-[(ethyloxy)carbonyl]-5-[(4- 
fluorophenyl)methyl]-3-pyridinyl}glycine and methyl[2-(methyloxy)ethyl]amine 
employing methods similar to those described in Example 1 1, Steps 2-4. The product 
was obtained as an off-white solid: AFMS: 470 (M-l, 100). 



Step 5: Synthesis of N-[2-(ethyloxy)ethyl]-7-r(4-fluorophenyl)methviy4-hvdroxy-l- 
(2- lmethvl[2-fmethyloxv)ethvnamino> -2-oxoethvl)-2-oxo- 1 ,2-dihvdro- 1 .5- 
naphthvridine-3 -carboxamide 



15 



OH Q 




This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-(2- 
{methyl[2-(methyloxy)ethyl] amino} -2-oxoethyl)-2-oxo- 1 ? 2-dihydro- 1,5- 
20 naphthyridine-3 -carboxylate and 2-ethoxyethylamine employing methods similar to 
those described in Example 9 and was purified by reverse phase preparative HPLC 
(C-18 stationary phase; 10-100% CH 3 CN/water/0.1% formic acid mobile phase). The 
product was obtained as an off-white solid: l K NMR (CDC1 3 ) mixture of rotamers 8 
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10.20 (1H, br), 8.56 and 8.52 (1H, s), 7.38 and 7.10 (1H, s), 7.16-7.09 (2H, m), 7.04- 
6.98 (2H, m), 5.21 and 4.98 (2H, s), 4.11 (2H, s), 3.74-3.50 (10H, m), 3.34 and 3.32 
(3H, s), 3.18 and 2.97 (3H, s), 1.22 and 1.23 (3H, t, J = 7 Hz); HRMS calcd for 
C26H 3 iFN 4 0 6 +H + : 515.2306. Found: 515.2293. 

5 

Example 1 08 : A^-[2-(Dimethvlamino)-2-oxoethvll -7-[(4-fluorophenyl>methyl] -4- 
hydroxy- 1 -methyl-2-oxo- 1 .2-dihvdro- 1 .5-naphthvridine-3-carboxamide 




The title compound was made in a manner similar to example 96 using N',N'- 
dimethylglycinamide to give an off-white solid: *H NMR (CDC1 3 ) 8 10.89 (1H, m), 
15 8.58 (1H, s), 7.43 (1H, s), 7.16 (2H, m), 7.02 (2H, m), 4.26 (2H, d, J=5Hz) 5 4.14 (2H, 
s), 3.59 (3H, s), 3.05 (3H, s), 3.03 (3H, s); HRMS calcd for C21H21FN404+H+: 
413.1625. Found: 413.1617. 



Example 109; A/-("2.2-DifluoroethylV7-[r4-fluorophenvDmethvn-4-hydroxv-l-methyl- 
20 2-oxo- 1 .2-dihvdro- 1 .5-naphthyridine-3-carboxamide 



oh o 




The title compound was made in a manner similar to example 96 using 2,2- 
difluoroethylamine to give an off-white solid: l H NMR (CDC1 3 ) 8 10.45 (1H, m), 
25 8.65 (1H, s), 7.47 (1H, s), 7.16 (2H, m), 7.04 (2H, m), 5.97 (1H, m), 4.16 (2H, s), 3.84 
(2H, m), 3.61 (3H, s); HRMS calcd for CipHieFsNsOs+H*: 392.1222. Found: 
392.1222. 
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Example 110: 74(4-FluorophenvnmethvlV4-hvdroxv-l-a^methvir2- 
rmethvloxv)ethvl1 amino } -2-oxoethvD-2-oxo-N-( 2.2.2-trifluoroethvlV 1 .2-dihvdro- 1,5- 
naphthvridine-3 -carboxamide 



OH O 




This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-(2- 
{methyl[2-(methyloxy)ethyl] amino} -2-oxoethyl)-2-oxo~ 1 ,2-dihydro- 1,5- 
naphthyridine-3-carboxylate and 2,2,2-trifluoroethylamine employing methods 

10 similar to those described in Example 9 and was recrystallized from a mixture of 
DMSO and EtOH. The product was obtained as a white solid: ! H NMR (d 6 -DMSO) 
mixture of rotamers 8 10.53 (1H, m), 8.55 (1H, s), 7.77 and 7.59 (1H, s), 7.29 (2H, 
m), 7.12 (2H, br t, J = 8 Hz), 5.20 and 5.16 (2H, s), 4.27 (2H, br), 4.12 (2H, s), 3.63 
and 3.57 (2H, br m), 3.40-3.20 (2H, m), 3.33 and 3.22 (3H, s), 3.16 and 2.81 (3H, s); 

15 AP + MS: 525 (M+H*, 100). 

Example 111: jV^r3-(Ethvloxv)propvl1-7-|"r4-fluorophenvl)methvl1-4-hvdroxv-2-oxo- 
1 .2-dihydro- 1 .5-naphthyridine-3-carboxamide 

20 



OH O 




X H NMR (d 6 -DMSO) tautomers are observed 5 11.83 (1H, t, J= 5.3 Hz), 10.80 (1H, br 
25 s), 10.10 (1H, br s), 8.18 (0.47H, s), 8.14 (0.53H, s), 7.36-7.23 93H, m), 7.14 -7.07 
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(2H, m), 3.98 (2H, s), 3.43-3.23 (6H, m), 1.75-1.64 (2H, m), 1.09 (3H, m); HRMS 
calcd for C21H22FN304+H+: 400.1673. Found: 400.1681. 



Example 112 

5 

OH O 




AP- MS: 470 (M-H, 100) 
15 Example 113 



OH O 




25 

AP- MS: 452 (M-H, 100) 



Example 1 14: 7-[(4-FluorophenvDmethyl1-4-hvdroxy-N-[2-(methyloxv^ethyll-2-oxo- 
1 -r2-oxo-2-( 1 -pyrrolidinvDethvl"!- 1 .2-dihydro- 1 ,5-naphthyridme-3-carboxamide 
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OH O 




Steps 1-4: Synthesis of ethyl 7-r(4-fluorophenvl > )methvn"44ivdroxv-2-oxo-l-['2-oxO" 
2-(l -pyrrolidinyDethyiy 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 



OH Q 




10 



This compound was prepared from N-{2~[(ethyloxy)carbonyl]-5-[(4- 
fluorophenyl)methyl] -3 -pyridinyl } glycine and pyrrolidine employing methods similar 
to those described in Example 1 1, Steps 2-4 and was obtained as an off-white solid: 
AFMS: 452 (M-l, 100). 



Step 5: Synthesis of 7-r( r 4-fuorophenvnmethyll-4-hvdroxv-N-r2-(methyloxy > )ethyll-2- 
oxo- 1 - [2-oxo-2-( 1 -pyrrolidinypethvll - 1 .2-dihydro- 1 , 5 -naphthyridine-3 -carboxamide 



oh o 



15 
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This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 -[2-oxo-2-( 1 -pyrrolidinyl)ethyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 
and 2-methoxyethylamine employing methods similar to those described in Example 
1 10 and was obtained as a whitesolid: *H NMR (CDCI3) 5 10.18 (1H, br t, J = 5 Hz), 
5 8.54 (1H, d, J = 1 Hz), 7.15 (2H, dd, J = 9, 5 Hz), 7.07 (1H, s), 7.02 (2H, t, J = 9 Hz), 
4.88 (2H, s), 4.11 (2H, s), 3.64 (2H, m), 3.57 (2H, m), 3.51(2H, m), 3.45 (2H, m), 
3.39 (3H, s), 2.03 (2H, m), 1.90 (2H, m); HRMS calcd for C 2 5H27FN 4 05+H + : 
483.2044. Found: 483.2055. 

10 Example 115: 7-r(4-FluorophenvDmethvl1-4-hvdroxV"N-r2~(4-morpholinvDethviy2- 
oxo- 1 -r2-oxo-2-d -p yrrolidinvDethvll- 1 „2-dihvdro- 1 ,5-naphthvridine-3 -carboxamide 




15 This compound was prepared from ethyl 7~[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 - [2-oxo-2-( 1 -pyrrolidinyl)ethyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 
and 4-(2-aminoethyl)morpholine employing methods similar to those those described 
in Example 9 and was purified by reverse phase preparative HPLC (C-18 stationary 
phase; 10-100% CH 3 CN/water/0.1% formic acid mobile phase). The product was 

20 obtained as a white rigid foam: *H NMR (CDCI3) 5 10.39 (1H, br m), 8.55 (1H, s), 
7.15 (3H, m), 7.02 (2H, t, J = 9 Hz), 4.85 (2H, s), 4.12 (2H, s), 3.98 (4H, br), 3.88 
(2H, q, J = 6 Hz), 3.72 (2H, br), 3.54 (2H, t, J = 7 Hz), 3.45 (2H, t, J = 7 Hz), 3.35 
(2H, t, J = 6 Hz), 2.92 (2H, br), 2.06 (2H, m, J = 7 Hz), 1.90 (2H, m, J = 7 Hz); 
HRMS calcd for C28H 3 2FN 5 05+H + : 538.2466. Found: 538.2460. 

25 



Example 1 16: 7-r(4-Fluorophenvl)methvl1-4-hvdroxv-N-(2-hvdroxvethvlV2-oxo-l- 
[2-oxo-2-( 1 -pyrrolidinvltethyl] - 1 ,2-dihvdro- 1 ,5 -naphthyridine-3 -carboxamide 
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This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy~2- 
5 oxo- 1 -[2-oxo~2-( 1 -pyrrolidinyl)ethyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 
and ethanolamine employing methods similar to those those described in Example 9 
and was purified by reverse phase preparative HPLC (C-l 8 stationary phase; 10- 
100% CH 3 CN/water/0.1% formic acid mobile phase). The product was obtained as a 
white solid: ^NMR (d 6 -DMSO) 5 10.27 (1H, t, J = 5 Hz), 8.51 (1H, s) 5 7.75 (1H, s), 
10 7.31 (2H, dd, J = 9, 6 Hz), 7,12 (2H, t, J - 9 Hz), 5.03 (2H, s), 4.90 (1H, br), 4.12 (2H, 
s), 3.58 (2H, t, J = 6 Hz), 3.54 (2H, m) 5 3.42 (2H, t, J = 7 Hz), 3.40 (2H, t, J = 7 Hz), 
1.96 (2H, m, J = 7 Hz), 1.80 (2H, m, J - 7 Hz); HRMS calcd for C 2 4H25FN 4 0 5 +H + : 
469.1887. Found: 469.1896. 

15 Example 117A: Biological Activity 
MT4 Cell Assay 
Experimental Procedure 

Antiviral HP/ activity and compound-induced cytotoxicity were measured in 
parallel by means of a propidium iodide based procedure in the human T-cell 

20 lymphotropic virus transformed cell line MT4. Aliquots of the test compounds were 
serially diluted in medium (RPMI 1640, 10% fetal calf serum (FCS), and gentamycin) 
in 96-well plates (Costar 3598) using a Cetus Pro/Pette. Exponentially growing MT4 
cells were harvested and centrifuged at 1000 rpm for 10 min in a Jouan centrifuge 
(model CR 4 12). Cell pellets were resuspended in fresh medium (RPMI 1640, 20% 

25 FCS, 20% IL-2, and gentamycin) to a density of 5 x 105 cells/ml. Cell aliquots were 
infected by the addition of HIV- 1 (strain MB) diluted to give a viral multiplicity of 



WO 2005/077050 



PCT/US2005/004085 



127 

infection of 100 x TCED50. A similar cell aliquot was diluted with medium to provide 
a mock-infected control. Cell infection was allowed to proceed for 1 hr at 37°C in a 
tissue culture incubator with humidified 5% CO2 atmosphere. After the 1 hr 
incubation the virus/cell suspensions were diluted 6-fold with fresh medium, and 125 
5 ixl of the cell suspension was added to each well of the plate containing pre-diluted 
compound. Plates were then placed in a tissue culture incubator with humidified 5% 
CO2 for 5 days. At the end of the incubation period, cell number and hence HTV- 
induced cytopathy was estimated by either (A) propidium iodide staining, or by an (B) 
MTS tetrazolium staining method (ref. 5). 

10 For propidium iodide readout, 27 pi of 5% Nonidet-40 was added to each well 

of the incubation plate. After thorough mixing with a Costar multitip pipetter, 60 \x\ of 
the mixture was transferred to filter-bottomed 96-well plates. The plates were 
analyzed in an automated assay instrument (Screen Machine, Idexx Laboratories). 
The control and standard used was S'-azido-S'-deoxythymidine tested over a 

15 concentration range of 0.01 to 1 [xM in every assay. The expected range of IC50 values 
for 3 -azido-S'-deoxythymidine is 0.04 to 0.12 jiM. The assay makes use of a 
propidium iodide dye to estimate the DNA content of each well. 

For MTS readout, 20 /xl CellTiter 96 AQ One Solution reagent (Promega 
#G3582) was added to each well. At 75 minutes following the addition of MTS 

20 reagent, absobance was read at 492 nM using a Tecan Sunrise 96-well plate reader. 
Analysis 

The antiviral effect of a test compound is reported as an IC50, i.e. the 
inhibitory concentration that would produce a 50% decrease in the HIV-induced 
cytopathic effect. This effect is measured by the amount of test compound required to 

25 restore 50% of the cell growth of HIV-infected MT4 cells, compared to uninfected 
MT4 cell controls. IC50 was calculated by RoboSage, Automated Curve Fitting 
Program, version 5.00, 10-Jul-1995. 

For each assay plate, the results (relative fluorescence units, rfU, or OD 
values) of wells containing uninfected cells or infected cells with no compound were 

30 averaged, respectively. For measurements of compound-induced cytotoxicty, results 
from wells containing various compound concentrations and uninfected cells were 
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compared to the average of uninfected cells without compound treatment. Percent of 
cells remaining is determined by the following formula: 

Percent of cells remaining = (compound-treated uninfected cells, rfU, or OD 
values / untreated uninfected cells) x 100. 
5 A level of percent of cells remaining of 79% or less indicates a significant 

level of direct compound-induced cytotoxicity for the compound at that concentration. 
When this condition occurs the results from the compound-treated infected wells at 
this concentration are not included in the calculation oflCso* 

For measurements of compound antiviral activity, results from wells 
10 containing various compound concentrations and infected cells are compared to the 
average of uninfected and infected cells without compound treatment. Percent 
inhibition of virus is determined by the following formula: 

Percent inhibition of virus = (l-((ave. untreated uninfected cells - treated 
infected cells) / (ave. untreated uninfected cells - ave. untreated infected cells)))x 100 

15 
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Results 
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Compounds of the present invention have anti-HIV activity in the range IC 50 = 
1-1000 nM. 

Example 117B: Biological Activity 
5 Pseudotyped HIV vector expressing luciferase reporter assay 

Expression of luciferase reporter following viral integration was performed 
essentially as described in Jarmy, G. et aL, J. Medical Virology, 64:223-231, 2001. 
Results 

Compounds of the present invention have anti-HIV activity in this assay in the 
10 range IC 50 = 1 - 1000 nM. 

Table 1: IC50 values for representative compounds 





Example number 


IC 50 (nM) 




z 


a* 


15 


9 


a 




10 


a 




12 


a 




17 






28 


a 


20 


36 


a 




37 


a 




45 


a 




49 


a 




50 


a 


25 


54 


a 




62 


a 




64 


a 




83 


b 




84 


a 


30 


85 


a 




86 


a 




89 


a 




91 


b 




93 


b 
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94 b 

95 b 

96 a 

97 a 
5 98 a 

99 a 

101 a 

102 a 
104 a 

10 105 a 

106 a 

107 a 
124 a 
162 a 

15 200 a 

237 a 

428 a 

429 a 
465 a 

20 467 a 

516 a 

576 a 



25 *IC 50 <10nM 

**IC 50 = 10-25 nM 

The IC 5 o for iV^[2-(piethylamino)ethyl]-4-hydroxy-2-oxo-7-(phenylmethyl)-l,2- 
dihydro-l,5-naphthyridine-3-carboxamide (WO 2004024693) in this assay was 
>150nM. 
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Example 118: 7-[(4-Fluorophenvnm^ 

(4-morpholinvl)phenyl1 -2-oxo- 1 ,2-dihvdro- 1 , 5 -naphthyridine-3 -carboxamide. 

5 In a manner similar to that described in example 681, the title compound was 

prepared in 94% yield as a white solid. l K NMR (DMSO-tf 6 ) 8 10.24 (m 3 1 H), 8.49 
(s, 1 H), 7.16-7.02 (m, 8 H) 3 6.79 (s, 1 H), 3.99 (s, 2 H) 3 3.75 (m, 4 H), 3.50-3.44 (m 3 
4 H), 3.23 (s, 3 H), 3.18 (m, 4 H); MS w/z423 (M+l). 

10 Example 119: Methyl 7-Benzvl-4-hvdroxv-l-isopropyl-2-oxo-L2"dihydro-L5- 
naphthvridine-3-carboxvlate 

The title compound was made in a manner similar to example 8, steps 2-4 using 
actone 

15 in place of (2-oxopyrrolidin-l-yl)acetaldehyde and ethyl 3-amino-5-benzyl-2- 
pyridinebarboxylate in place of ethyl 3-amino-5-(4-fluorobenzyl)-2- 
pyridinecarboxylate 

to give an oil: *H NMR (CDC1 3 ) 8 8.62 (1H, s), 7.61 (1H, s), 7.20-7.39 (5H, m), 5.39 
(1H, hr), 4.18 (2H 3 s), 4.02 (3H 3 s), 1.45 (6H 3 d 3 J=7Hz); HRMS calcd for 
20 C2oH2oN204+H" , ": 353.1501. Found: 353.1504. 

Example 121 : 7-[(4-Fluoropheiivl)methvl1-4-hvdroxv-iV-(2-hvdroxvethvlVl-r4-(4-- 
morpholinvl)phenvI]-2-oxo- 1 ,2-dihvdro- 1 ,5-naphthvridine-3-carboxamide. 

25 The title compound was prepared in a manner similar to that described in example 
681 as a white solid in 98% yield. l K NMR (DMSO-rf 6 ) 8 10.26 (m, 2 H), 8.48 (s 3 1 
H), 7.16-7.02 (m, 8 H), 6.79 (s, 1 H), 4.86 (t, J= 4.8, 1 H), 3.99 (s 3 2 H), 3.75 (m ? 4 
H) ? 3.50 (m, 2 H) 3 3.39 (m, 2 H), 3.18 (m 3 4 H); MS m/z 519 (M+l). 



30 Example 122: 7-[f4-fluorophenvl)methyl]-4-hvdroxv-iV-(2-hvdroxvbutvlV2-oxo-l-r3-- 
(2-oxohexahydro- Iff-azepin- 1 -vDpropvr]- 1 ,2-dihvdro- 1 ,5-naphthvridine-3- 
carboxamide 



WO 2005/077050 



132 



PCT/US2005/004085 



This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 - [3 -(2-oxohexahydro- 1 H-azepin- 1 -yl)propyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3- 
carboxylate and l-amino-2-butanol using methods similar to Example 563 to provide 
5 an off-white solid: l H NMR (300 MHz, DMSO~<4) 5 ppm 0.89 (t, J=7.48 Hz, 3 H) 
1.33 - 1.48 (m, 2 H) 1.49 - 1.59 (m, 4 H) 1.60 - 1.75 (m, 4 H) 2.37 - 2.44 (m, 2 H) 
3.17 - 3.27 (m, 1 H) 3.33 - 3.42 (m, 4 H) 3.45 - 3.59 (m, 2 H) 4.16 - 4.24 (m, 4 H) 
4.96 (d, J=5.26 Hz, 1 H) 7.14 (ddd, J=8.95, 6.63, 2.1 1 Hz, 2 H) 7.38 - 7.44 (m, 2 H) 
8.00 (d, .7=1.47 Hz, 1 H) 8.56 (d, J=1.47 Hz, 1 H) 10.44 (t, J=5.16 Hz, 1 H) 17.22 (s, 
10 1 H); ES + MS: 539 (M+it). 

Example 123: 7-r(4-fluorophenvnmethvll-4-hvdroxv-jV-rriigVl-fhvdroxvmethvlV3- 
methvlbutvll -2-oxo- 1 -[3-(2-oxohexahydro-li7-azepin- 1 -yppropyl]- 1 ,2-dihydro- 1,5- 
naphthyridine-3 -carboxamide 

15 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 -[3 -(2-oxohexahydro- lH-azepin- 1 -yl)propyl]- 1 ,2-dihydro- 1 ,5-naphthyridine-3~ 
carboxylate and (2i?)-2-amino-4-methyl-l-pentanol using methods similar to Example 
563 to provide a pink solid: *H NMR (300 MHz, DMSO-d 6 ) 5 ppm 0.90 (dd, J=6.42, 
20 1 .79 Hz, 6 H) 1 .39 - 1 .49 (m, 2 H) 1 .55 (d, J=5.48 Hz, 4 H) 1 .59 - 1 .75 (m, 5 H) 2.35 - 
2.45 (m, 2 H) 3.37 (d, J=8.00 Hz, 2 H) 3.40 (s, 2 H) 3.48 (s, 2 H) 4.04 - 4.13 (m, 1 H) 
4.19 (s, 4 H) 4.93 (s, 1 H) 7.11 - 7.18 (m, 2 H) 7.41 (dd, J"=8.74, 5.58 Hz, 2 H) 7.99 (s, 
1 H) 8.56 (d, .7=1.47 Hz, 1 H) 10.31 (d, J=8.63 Hz, 1 H) 17.26 (s, 1 H); ES + MS: 567 
(M+H + ). 

25 

Example 124: Sodium l-ethvl-7-ff4-fluorophenvnmethvll-3-(irfl^-2-hvdroxv-l- 
methvlethvl1amino>carbonyl)-2-oxo-l,2-dihvdro-l,5-naphthyridin-4-olate. 

In manner similar to that described in example 474, from l-ethyl-7-[(4- 
3 0 fluorophenyl)methyl] -4-hydroxy-iV- [( l<S)-2-hydroxy- 1 -methylethyl] -2-oxo- 1 ,2- 
dihydro- 1,5 -naphthyridine-3 -carboxamide (757 mg, 1.90 mmol described in example 
576) and 1 N sodium hydroxide (1.84 mL) was prepared sodium l-ethyl-7-[(4- 
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fluorophenyl)methyl]-3-({[(15)-2-hydroxy-l-methylethyl]amino}carbonyl)-2-oxo- 
l,2-dihydro-l,5-naphthyridin-4-olate (626 mg, 78 % yield) as a white solid. *H NMR 
(DMSO-^e) § 10.43 (d, J= 7.2 Hz, 1 H), 8.14 (s, 1 H), 7.59 (s, 1 H), 7.33-7.29 (m, 2 
H), 7.12-7.07 (m, 2 H), 4.83 (m, 1 H), 4.10-4.03 (m, 4 H), 3.91 (m, 1 H), 3.40 (m, 1 
5 H), 3.25-3.22 (m, 2 H), 1 .07-1 .03 (m, 5 H); MS m/z 422 (M+23). 

Example 1 25 : 7-f (4-Fluorophenvl)methvl]-4-hydrox v-iV-f2-hvdroxyethvl)- l-f3- 
(methvloxv)propyl~|-2-oxo- 1 .2-dihvdro- 1 .5-naphthyridine-3-carboxamide. 

10 The title compound was prepared in a similar manner to that described in example 

647 to provide a white solid. *H NMR (400 MHz, CDC1 3 ) 5 10.45 (m, 1 H), 8.53 (s, 1 
H), 7.59 (s, 1 H), 7.17 (dd, J= 8.5, 5.3 Hz, 2 H), 7.02 (t, J= 8.7 Hz, 2 H), 4.21 (t, J= 
7.4 Hz, 2 H), 4.12 (s, 2 H), 3.86 (t, J= 5.0 Hz, 2 H), 3.63 (m, 2 H), 3.37 (t, J= 5.4 Hz, 
2 H), 3.29 (s, 3 H), 1.86 (m, 2 H); MS m/z 430 (M+l). 

15 

Example 1 26: 7-r(4-FluorophenvDmethvll -4-hvdroxv-iV-methvl- 1 -f 3- 
(methvlox v)prop vll -2-oxo- 1 .2-dihvdro- 1 .5 -naphthvridine-3 -carboxamide. 

The title compound was prepared in a similar manner to that described in example 
20 647 to provide a white solid. X H NMR (400 MHz, CDC1 3 ) 5 8.53 (s, 1 H), 7.57 (s, 1 
H), 7.15 (dd, J= 8.4, 5.6 Hz, 2 H), 7.00 (t, J= 8.6 Hz, 1 H), 4.23 (t, J= 7.5 Hz, 2 H), 
4.11 (s, 2 H), 3.37 (t, J= 5.6 Hz, 2 H), 3.28 (s, 3 H), 2.99 (d, J= 4.8 Hz, 3 H), 1.87 
(m, 2 H); MS m/z 400 (M+l). 

25 Example 127: 7-r(4-Fluorophenvl)methvn-4-hvdroxv-A^-r2-(methvloxv)ethvl1-l-r3- 
(methvloxv)propvl1-2-oxo-1.2-dihydro-l,5-naphthvridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
647 to provide a white solid. ! H NMR (400 MHz, CDC1 3 ) 5 10.35 (m, 1 H), 8.54 (s, 1 
30 H), 7.60 (s, 1 H), 7.17 (m, 2 H), 7.02 (m, 2 H), 4.24 (m, 2 H), 4.12 (s, 2 H), 3.65 (m, 2 
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H), 3.58 (m, 2 H), 3.41 (s, 3 H), 3.38 (m, 2 H), 3.30 (s, 3 H), 1.89 (m, 2 H); MS m/z 
444 (M+l). 



Example 128: Ethyl 7^4-fluorobenzvlVl-r4-fluorophenvl)"4-hvdroxv-2-oxQ-L2- 
dihvdrQ~L5-naphthvridine~3-carboxvlate. 

Step 1: Synthesis of ethyl 5-(4-fluorobenzyl)-3-[(4-fluorophenyl)amino]pyridine-2- 
10 carboxylate. 

To a dry 100 mL flask under a nitrogen atmoshere was added ethyl 3-amino-5-(4- 
fluorobenzyl)pyridine-2-carboxylate (200 mg, 0.73 mmol) described in example 1, 
Cs 2 C0 3 (333 mg, 1.02 mmol), Pd 2 dba 3 (20.1 mg, 0.022 mmol), and Xantphos (38.2 
mg, 0.066 mmol). Dioxane (15 mL) and l-fluoro-4-iodobenzene (0.25 mL, 2.19 

1 5 mmol) were added and the resulting solution was refluxed for 3 hrs or until judged 
complete by TLC (7:3 hexanes: ethyl acetate). The mixture was allowed to cool to 
ambient temperature, filtered through Celite eluting with dichloromethane and 
concentrated under reduced pressure. Purification by silica gel chromatography (0- 
45% ethyl acetate/ hexanes gradient elution) afforded ethyl 5-(4-fluorobenzyl)-3-[(4- 

20 fluorophenyl)amino]pyridine-2-carboxylate (193 mg, 72% yield) as a yellow solid. 
*H NMR (CDC1 3 ) 8 9.35 (s, 1 H), 7.95 (s, 1 H), 7.14 (, s, 1 H), 7.10-6.99 (m, 6 H), 
6.96-6.93 (m, 2 H), 4.46 (q, J= 7.2 Hz, 2 H), 3.83 (s, 2 H), 1.44 (t, J= 7.2 Hz, 3 H); 
MS m/z 369 (M+l). 

25 Step 2: Synthesis of ethyl l-(4-fluorophenyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy- 
2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate. 

To a solution of ethyl 5-(4-fluorobenzyl)-3-[(4-fluorophenyl)amino]pyridine-2- 
carboxylate (456 mg, 1.24 mmol) in 1,2-dichloroethane was added ethyl 3-chloro-3- 
30 oxopropanoate (0. 18 mL, 2.36 mmol) and the resulting yellow solution was refluxed 
for 1 hour or until determined complete by TLC (5% methanol/dichlormethane) . The 
mixture was cooled to ambient temperature, quenched with water and extracted with 
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dichloromethane. The organics were washed with saturated aqueous sodium 
bicarbonate, brine, and dried over sodium sulfate to yield ethyl 3-[[3-(ethyloxy)-3- 
oxopropanoyl] (4-fluorophenyl)amino] -5 -[(4-fluorophenyl)methyl] -2- 
pyridineearboxylate (477 mg, 80% yield) as mixture of rotamers. The yellow oil can 
5 be carried on without further purification or purified by silica gel chromatography (0- 
12% methanol/dichloromethane gradient elution). Spectral data was consistent with 
the expected product as mixture of rotamers. MS m/z 505 (M+23). 

Ethyl 3~[(3-ethoxy-3-oxopropanoyl)(4-fluorophenyl)amino]-5-(4- 
10 fluorobenzyl)pyridine-2-carboxylate (477 mg, 0.99 mmol) was dissolved in ethanol 
(50 mL) and sodium ethoxide (0.91 mL of a 2.4 M solution) was added. The solution 
was stirred until reaction was determined complete by LC-MS and the suspension was 
concentrated under reduced pressure. A small amount of water was added and the 
mixture was acidified with 1 N hydrochloric acid to a pH of 3 and the resulting white 
15 solid was collected by vacuum filtration to yield ethyl 1 -^-fluorophenyr^-^- 
fluorophenytymethyl^-hychoxy^-oxo- 1 ,2-dihydro-l ,5-naphthyridine-3-carboxylate 
(368 nig, 85% yield). *H NMR (methanol-rf 4 /CDCl 3 ) 5 8.19 (s, 1 H), 7.17-7.06 (m, 4 
H), 6.94-6.83 (m, 4 H), 6.58 (s, 1 H), 4.26 (q, J= 7.2 Hz, 2 H), 3.81 (s, 2 H), 1.27 (t, J 
= 7.2 Hz, 3 H); MS m/z 459 (M+23). 

20 

Example 129: Ethyl 7-[(2,4-difluorophenvl)methyl1-4-hvdroxv-2-oxo-L2-dihvdro- 
1 ,5 -naphthvridine-3 -carboxvlate 

This compound was prepared from 2,4-difluorobenzaldehyde and 5- bromo-2- 
25 methoxypyridine employing methods similar to those described in Example 132, 
Steps 1-7. The product was obtained as an off-white solid: X H NMR (d 6 -DMSO) 5 
8.38 (1H, br s), 7.47-7.43 (1H, m), 7.40 (lH,s), 7.28-7.22 (1H, m) ? 7.10-7.06 (1H, m) 5 
4.18 (2H ? q, J - 7 Hz) 5 4.10 (2H, s), 1.22 (3H, t, J = 7 Hz); HRMS calcd for Ci 8 Hi 4 F 2 - 
N 2 0 4 +H + : 361.1000. Found 361.0987. 

30 

Example 132: ethyl 7-r(3,4-difluorophenvl)methvl1-4-hvdroxv-2-oxo-L2-dihvdro- 
1 .5-naphthvridine-3-carboxvlate 
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Step 1: Synthesis of 5-[(3,4-difluorophenyl)methyl]-3-nitro-2-pyridinol 
This compound was prepared from 3,4-difluorobenzaldehyde and 5- bromo-2- 
methoxypyridine employing methods similar to those described in Example 89, Steps 
5 1-4. The product was obtained as a yellow solid. *H NMR (d 6 -DMSO) 8 12.79 (1H, 
br s), 8.35 (1H, s), 7.84 (1H, s), 7.41-7.31 (2H 5 m), 7.14-7.11 (1H, m), 3.77 (2H, s); 
ES + MS: 267 (M+H\ 100). 

Step 2: Synthesis of 2-chloro-5-[(3 9 4-difluorophenyl)methyl]-3-nitropyridine 
10 A mixture of 5-[(3 9 4-difluorophenyl)methyl]-3-nitro-2-pyridinol (10.49 g, 39.40 
mmol) and phosphorous oxyehloride (18 ml) was heated at 1 10 °C for 4 h and 
allowed to stir at room temperature overnight. The reaction was quenched by diluting 
with EtOAc and carefully adding water. The organic layer was washed three times 
with a saturated solution of NaHC0 3 in water, dried and concentrated in vacuo to 
15 afford the product as an amber oil. l K NMR (CDC1 3 ) 5 8.46 (1H, s), 7.95 (1H, s), 
7.19-7.14 (1H, m), 7.00-6.96 (1H, m), 6.91-6.88 (1H, m), 4.03 (2H, s). 

Step 3: Synthesis of 5-[(3 ? 4-difluorophenyl)methyl]-3-ni1ro-2-pyridinecarbonitrile 
To a solution of 2-chloro-5-[(3 ? 4-difluorophenyl)methyl]-3-nitropyridine (10.88 g, 

20 38.22 mmol) in NMP (50 ml), was added CuCN (10.27 g, 0.1 15 mmol) and NaCN 
(1.02 g). Heated in the microwave at 170 °C for lh and the resulting mixture was 
diluted with EtOAc and filtered through Celite. Water was added to the filtrate and 
the organic layer was washed with water and brine, dried and concentrated in vacuo. 
The resulting product was purified by chromatography on silica gel, eluting with 0- 

25 25% EtOAc/hexanes to afford an amber oil. l H NMR (CDC1 3 ) 8 8.82 (1H, s), 8.3 1 
(1H, s), 7.22-7.15 (1H, m), 7.03-6.98 (1H, m), 6.94-6.90 (1H, m), 4.16 (2H, s). 

Step 4: Synthesis of 5-[(3,4-difluorophenyl)methyl]-3-nitro-2-pyridinecarboxamide 
To a solution of 5-[(3,4-difluorophenyl)methyl]-3-nitro-2-pyridinecarbonitrile (3.39 g, 
30 12.32 mmol) in acetone (60 ml), was added water (23 ml), urea-hydrogen peroxide 
complex (19.69g, 209 mmol), and K 2 C0 3 (2.04 g, 14.78 mmol). The reaction mixture 
was stirred at room temperature for 30 minutes and the acetone was evaporated 
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without using heat. The resulting precipitate was collected by filtration and 
thoroughly washed with water to afford a yellow solid. X H NMR (d 6 -DMSO) 5 8.79 
(1H, s), 8.33 (1H, s), 8.21 (1H, br s), 7.87 (1H, s), 7.49-7.40 (1H, m), 7.38-7.33 (1H, 
m), 7.19-7.16 (1H, m), 4.12 (2H, s). 

5 

Step 5: Synthesis of methyl 5-[(3 ? 4-difluorophenyl)methyl]-3-nitro-2- 
pyridinecarboxylate 

To a mixture of 5-[(3,4-difluorophenyl)methyl]-3-nitro-2-pyridinecarboxamide (2.7 
g, 9.21 mmol) and MeOH (100 ml), was added dimethylformamidedimethylacetal 

10 (3.29 g, 27.62 mmol). After stirring at room temperature overnight, the solvent was 
evaporated using no heat, EtOAc was added and the organic layer was washed three 
times with brine, dried and concentrated in vacuo. The product was purified by 
chromatography on silica gel, eluting with 20-60% EtOAc/hexanes to afford a dark 
brown oil. 2 H NMR (CDC1 3 ) 5 8.71 (1H, s), 8.05 (1H, s), 7.20-7.15 (1H, m), 7.00- 

15 6.80 (2H, m), 4.10 (2H, s), 4.01 (3H, s); HRMS calcd for Ci 4 HioF 2 N 2 04+H + : 
309.0687. Found 309.0681. 

Step 6: Synthesis of methyl 3-amino-5-[(3,4-difluorophenyl)methyl]-2- 
pyridinecarboxylate 

20 A mixture of methyl 5-[(3,4-difluorophenyl)methyl]-3-nitro-2-pyridinecarboxylate 
(1.67 g, 5.42 mmol), 10% Pd-C (1.67 g) and MeOH (170 ml) was reduced under 
hydrogen for 2h. The product was filtered through Celite, concentrated in vacuo and 
purified by chromatography on silica gel, eluting with 50-75% EtOAc/hexanes. The 
product was triturated with EtOAc to afford an off-white solid collected by filtration. 

25 ! H NMR (d 6 -DMSO) 8 7.77 (1H, s), 7.39-7.30 (2H, m), 7.08-7.05 (1H, m), 6.92 (1H, 
s), 6.62 (2H, s), 3.88 (2H, s), 3.76 (3H, s); HRMS calcd for Ci 4 Hi 2 F 2 N202+H + : 
279.0945. Found 279.0938. 

Step 7: Synthesis of ethyl 7-[(3,4-difluorophenyl)methyl]-4-hydroxy-2-oxo-l,2- 
30 dihydro- 1 ,5-naphthyridine-3-carboxylate 

This compound was prepared from methyl 3-amino-5-[(3,4-difluorophenyl)methyl]-2- 
pyridinecarboxylate employing methods similar to those described in Example 1, 
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Steps 9-10. The product was obtained as a beige solid: *H NMR (d 6 -DMSO) 5 1 1.53 
(1H, br s), 8.44 (1H, s), 7.42-7.37 (3H, m), 7.12 (1H, m), 4.21 (2H, q, J - 7 Hz), 4.1 1 
(2H, s), 1.23 (3H, t, J = 7 Hz); HRMS calcd for C 18 Hi 4 F2N 2 04+H + : 361.1000. Found 
361.1013. 

5 

Example 139: Ethyl l-f3-n J-dioxo-13^ydro 
fluorophenvl)methvl^ 

Ethyl 3-{[3<l,3-dioxo-l,3-dihydro-2H4soindol-2-yl)propyl]amino}-54(4- 
10 fluorophenyl)methyl]-2-pyridinecarboxylate. A solution of ethyl 3-amino-5-(4- 
fluorobenzyl)-2-pyridinecarboxylate (1.00 g, 3.65 mmol) and 3-(l,3-dioxo-l,3- 
dihydro-2H-isoindol-2-yl)propanal (0.929 g, 4.57 mmol) under nitrogen in glacial 
acetic acid (10 mL) was treated with sodium triacetoxyborohydride (1.55 g, 7.31 
mmol) at ambient temperature. After stirring for 20 min., the reaction was 
15 evaporated in vacuo and the residue was partitioned between EtOAc and 5% w/v aq. 
K2CO3. After separating the layers, the aqueous phase was diluted with sat. aq. NaCl 
and back-extracted with EtOAc. The combined organic layers were washed with sat. 
aq. NaCl, dried over MgSC>4, filtered and evaporated in vacuo. The residue was 
dissolved in warm EtaO leaving a small residue of insolubles. The Et20 was decanted 
20 and evaporated to approximately half volume where precipitation occurred. The 
product was collected by filtration and dried under high vacuum: l H NMR (dg- 
DMSO) 5 7.78-7.86 (4H, m), 7.73 (1H, s), 7.65 (1H, t, J - 7 Hz), 7.25-7.30 (2H, m), 
7.06-7.12 (3H, m), 4.18 (2H, q, J = 7 Hz), 3.90 (2H, S), 3.65 (2H, t, J = 6 Hz), 3.24 
(2H, q, J = 5 Hz), 1.80-1.89 (2H, m), 1.24 (3H, t, 7 Hz); ES + MS: 462 (M+H + ). 

25 

Ethyl 3- {[3-(l ,3-dioxo- 1 ,3-dihydro-2H-isoindol-2-yl)propyl] [3-(ethyloxy)-3- 
oxopropanoyl]amino}-5-[(4-fluorophenyl)methyl]-2-pyridinecarboxylate 
A solution of ethyl 3-{[3-(l,3-dioxo-l,3-dihydro-2H-isoindol-2-yl)propyl]amino}-5- 
[(4-fluorophenyl)methyl]-2-pyridinecarboxylate (1.40 g, 3.03 mmol) and ethyl 
30 malonyl chloride (0.78 mL, 6.07 mmol) in DCE (15 mL) was heated under nitrogen at 
reflux for 2.5 hrs. The mixture was cooled, diluted with CH2CI2 and washed with sat. 
aq. NaHC0 3 . The aqueous layer was separated and back-extracted with CH 2 C1 2 . The 
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combined organic layers were dried over anhydrous MgSC>4 5 filtered, evaporated in 
vacuo and purified on silica gel eluting with 25-60% EtOAc in hexanes to provide the 
product as an oil: : ! H NMR (d 6 -DMSO) 5 8.61 (1H, s), 7.80-7.87 (5H ? m), 7.27-7.33 
(2H, m), 7.07 (2H, t, J = 9 Hz), 4.26 (2H, q, J - 7 Hz), 4.06 (2H, s), 3.84-3.96 (3H, 
5 m), 3.49-3.57 (2H, m), 3.10-3.20 (1H, m), 2.96-3.08 (2H, m), 1.63-1.71 (2H, m), 1.22 
(3H, t, J = 8 Hz), 1.05 (3H, t, J = 7 Hz); ES + MS: 476 (M+H + ). 

Ethyl l-[3-(l ? 3-dioxo-l ? 3-dihydro-2H-isoindol-2-yl)propyl]-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate. 

10 A solution of ethyl 3-{[3-(l,3-dioxo-l,3-dihydro-2H-isoindol-2-yl)propyl][3- 
(ethyloxy) -3 -oxopropanoyl] amino } -5 - [(4-fluorophenyl)methyl] -2- 
pyridinecarboxylate (1.17 g, 2.04 ramol) in EtOH (10 mL) under nitrogen was treated 
with DBU (0.45 mL, 3.05 mmol). After stirring at ambient temperature for 15 min., 
the reaction mixture was treated with IN NaHS0 4 (3.1 mL). The resulting slurry was 

15 diluted with water, filtered and dried under high vacuum to provide the title 
compound as a white solid: *H NMR (CDC1 3 ) 5 13.93 (1H, b), 8.51 (1H, s), 7.82-7.86 
(2H, m), 7.71-7.75 (2H, m), 7.36 (1H, s), 7.12 (2H, m), 6.99 (2H, t, J - 9 Hz), 4.49 
(2H, q, J = 7 Hz), 4.22 (2H, t, J = 7 Hz), 4.08 (2H, s), 3.79 (2H, t, J = 7 Hz), 1 .96-2.07 
(2H, m), 1.45 (3H, t, J = 7 Hz); ES + MS: 530 (M+H+). 

20 

Example 1 40: 7-[f 4-fluorophenvl)methyl] -4-hvdroxv-2-oxo-jV t -(phenvlcarbonvl)-l 2- 
dihvdro- 1 3 5 -naphthvridine-3 -carbohvdrazide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
25 oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate and benzohydrazide employing 
methods similar to those described in Example 9 and was obtained as a light yellow 
solid: ! H NMR (d 6 -DMSO) S 12.08 (1H, br s), 1 1.83 (1H, br s), 1 1.05 (1H, br s), 8.55 
(1H, br s), 7.91-7.89 (2H, m), 7.60-7.49 (4H, m), 7.34-7.30 (2H, m), 7.16-7.13 (2H, 
m), 4.14 (2H, m); HRMS calcd for C23Hi 7 FN 4 CM-H + : 433.1312. Found 433.1311. 

30 

Example 141: 7-[(4-FluorophenvDmethyll-4-hvdroxv-A^methvl-l-[4-(4- 
morpholinvDphenvll -2-oxo- 1 ,2-dihvdro- 1 .5 -naphthvridine-3 -carboxamide. 
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The title compound was prepared in a manner similar to that described in example 
681 as a white solid in 91% yield. l H NMR (DMSO-d 6 ) 8 9.99 (br s, 1 H), 8.48 (s, 1 
H), 7.16-7.04 (m, 8 H), 6.79 (s, 1 H), 3.99 (s, 2 H), 3.75 (m, 4 H), 3.18 (m, 4 H), 2.85 
5 (d, J= 4.8 Hz, 3 H); MS m/z 489 (M+l). 

Example 142: 7-r(4-fluorophenvDmethvl1-4"hvdroxv-2-oxo-jV-|"2--(phenvloxv^ethvl1-- 
1 .,2-dihvdro- 1 .5-naphthvridine-3-carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate and 2-phenoxyethylamine 
employing methods similar to those described in Example 2 and was obtained as a 
white solid: X H NMR (d 6 -DMSO) 5 1 1.85 (1H, br s), 10.49 (1H, br s), 8.49 (1H, br s), 
7.42 (1H, br s), 7.32-7.25 (4H, m), 7.14 (2H, 1, J = 8.7 Hz), 6.97-6.91 (3H, m), 4.14- 
4.08 (4H, br m), 3.72 (2H, br); HRMS calcd for C24H20FN3O4+H"": 434.1516. Found 
434.1519. 

Example 143: 7-(4-Fluorobenzvl)-4-hvdroxv-A^-(2-methoxvethvlVjV-methvl-l-[4- 
(methYlsulfonyl)benzvll-2-oxo-l,2-dihvdro-l,5-naphthvridine-3-carboxamide 

The title compound was made in a manner similar to example 65 using N-(2- 
methoxyethylamine to give a pale yellow glass: *H NMR (CDC1 3 ) 8 9.74 (1H, br), 
8.36 (1H, s), 7.82 (2H, d, J=8Hz), 7.26 (2H, d, J=8Hz), 7.10 (1H, s), 7.00 (4H, d, 
J=7Hz), 5.43 (2H, br), 4.02 (2H, s), 3.65 (4H, m), 3.36 (3H, s), 3.17 (3H, s), 3.02 (3H, 
s); HRMS calcd for C 2 8H28FN 3 0 6 S+H + : 554.1761. Found: 554.1757. 

Example 144: 7-r^-fluorophenyl)methvl]-4-h^ 
1 .2-dihvdro-L5-naphthvridine~3-carboxamide 

30 This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 

oxo-l ? 2-dihydro-l ? 5-naphthyridine-3-carboxylate and 3 -amino- 1 -propanol employing 
methods similar to those described in Example 2 and was obtained as a white solid: 



WO 2005/077050 



141 



PCT/US2005/004085 



! H NMR (d 6 -DMSO) tautomers are observed 5 11.80 (1H, t, J = 5.5 Hz), 10.81 (1H, 
br s), 10.07 (1H, br s), 8.18 (0.52H, s), 8.14 (0.48H, s), 7.35-7.23 (3H, m), 7.14-7.08 
(2H, m), 4.48 (1H, br), 3.98 (2H, s), 3.48-3.42 (2H, m), 3.33-3.23 (2H, m), 1.64-1.59 
(2H, m); HRMS calcd for Ci 9 Hi 8 FN 3 04+H + : 372.1360. Found 372.1369. 

5 

Example 145: 7-[(4-Fluorophenvl)methvl]-4-^^ 

1- [2-oxo-2-(l-piperidinvltethvlM^ 

Steps 1-4: Synthesis of ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l-[2-oxo- 
1 0 2-(l -piperidinyl)ethyl]- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
This compound was prepared from N-{2-[(ethyloxy)carbonyl]-5-[(4- 
fluorophenyl)methyl]-3-pyridinyl} glycine and piperidine employing methods similar 
to those described in Example 11, Steps 2-4 and was obtained as a white solid: AP" 
MS: 466 (M-l, 100). 

15 

Step 5: Synthesis of 7-[(4-fluorophenyl)methyl]-4-hydroxy-N-[2-(methyloxy)ethyl]- 

2- oxo-l -[2-oxo-2-(l-piperidinyl)ethyl]-l ,2-dihydro- 1 ,5-naphthyridine-3-carboxamide 
This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 -[2-oxo-2-( 1 -piperidinyl)ethyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 

20 and 2-methoxyethylamine employing methods similar to those those described in 
Example 9 and was purified by reverse phase preparative HPLC (C-18 stationary 
phase; 10-100% CH 3 CN/water/0.1% formic acid mobile phase). The product was 
obtained as a white solid: X HNMR (CDCI3) 5 10.18 (1H, br m), 8.55 (1H, s), 7.15 
(2H, dd, J = 9, 5 Hz), 7.02 (2H, t, J = 9 Hz), 6.96 (1H, s), 4.94 (2H, s), 4.1 1 (2H, s), 

25 3.63 (2H, q, J = 5 Hz), 3.56 (2H, t, J = 5 Hz), 3.50 (2H, t, J = 5 Hz), 3.44 (2H, t, J = 5 
Hz), 3.39 (3H, s), 1.68 (2H, m), 1.60-1.50 (4H, m); HRMS calcd for 
C26H 2 9FN40 5 4-H + : 497.2200. Found: 497.2183. 

Example 146: 7-rr4-FluorophenvDmethvll-4-hvdroxy-N-r2-(4-morpholinynethyl]-2- 
30 oxo- l-r2-oxo-2-( 1 -piperidinvDethvll- 1 ,2-dihvdro- 1 .5-naphthvridine-3-carboxamide 
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This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 -[2-oxo-2-(l -piperidinyl)ethyl]- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carb oxylate 
and 4-(2-aminoethyl)morpholine employing methods similar to those those described 
in Example 9 and was purified by reverse phase preparative HPLC (C-18 stationary 
5 phase; 10-1 00% CH 3 CN/water/0. 1 % formic acid mobile phase). The product was 

obtained as a light yellow rigid foam: l H NMR (CDC1 3 ) 8 10.41 (1H, m), 8.57 (1H, s), 
7.15 (2H, dd, J = 8.5, 6 Hz), 7.03 (3H, m), 4.92 (2H, s), 4.12 (2H, s), 3.99 (4H, m), 
3.89 (2H, q, J = 6 Hz), 3.72 (2H, m), 3.50 (2H, m), 3.46 (2H, m), 3.35 (2H, t, J - 6 
Hz), 2.93 (2H, br ), 1.70 (2H, m), 1.61 (2H, m), 1.53 (2H, m); HRMS calcd for 
10 C 2 9H34FN 5 05+H + : 552.2622. Found: 552.2618. 

Example 147: 7-[f4-Fluorophenvl)methvl1-4-hydroxv-jV~(2-hvdroxvethvlV2-oxo-L2- 
dihvdro- 1 ,5 -naphthvridine-3 -carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 ,2-dihydro- 1 ,5 ~naphthyridine-3 -carboxylate and ethanolamine employing 
methods similar to those described in Example 2 and was obtained as a white solid: 
*H NMR (d 6 -DMSO) tautomers are observed 8 1 1 .79 (1H, t, J = 5.4 Hz), 10.81 (lh, br 
s), 10.07 (1H, br s), 8.18 (0.61H, s), 8.15 (0.39H, s), 7.35-7.23 (3H, m), 7.14-7.08 
(2H, m), 4.73 (1H, br), 3.98 (2H, s), 3.51-3.41 (2H, m), 3.35-3.20 (2H, m); HRMS 
calcd for Ci8Hi 6 FN 3 04+H + : 358.1203. Found 358.1194. 

Example 148: 7-[(4-fluorophenvl)methyl1^ 
oxo- 1 ,2-dihydro- 1 ,5-naphthvridine-3 -carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate and DL-2-amino- 1 -propanol 
employing methods similar to those described in Example 2 and was obtained a white 
solid: *H NMR (d 6 -DMSO) tautomers are observed 8 1 1 .73 (1H, br s), 1 0.73 (1H, br 
s), 10.02 (1H, br s), 8.18 (0.56H, s), 8.14 (0.44H, s), 7.34-7.22 (3H, m), 7.14-7.09 
(2H, m), 4.78 (1H, t, J = 5Hz), 3.98 ( 2H, s), 3.48-3.41 (1H, m), 3.23-3.20 (2H, m), 
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1.14 (0.58H, d, J = 6.6 Hz), 1.08 (0.42H, d, J = 6.6 Hz); HRMS calcd for 
Ci 9 H 18 FN 3 04+H + : 372.1360. Found 372.1370. 

Example 1 49 : 7- [(4-FluorophenvDmethvl] ■4-hvdroxv-N"(2-hvdroxvethvlV2-oxo- 1 - 
5 [2-oxo-2-n-piperidinvl)ethv^ 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo-1 -[2-oxo-2-(l -piperidinyl)ethyl]-l ,2-dihydro- 1 ? 5~naphthyridine-3-carboxylate 
and ethanolamine employing methods similar to those those described in Example 9 

10 and was purified by reverse phase preparative HPLC (C-18 stationary phase; 10- 

100% CH 3 CN/water/0.1% formic acid mobile phase). The product was obtained as a 
white solid: *H NMR (CDC1 3 ) 5 10.32 (1H, m), 8.56 (1H, s), 7.16 (2H, dd, J = 9, 6 
Hz), 7.03 (2H, t, J = 9 Hz), 6.97 (1H, s), 4.93 (2H, s), 4.11 (2H, s), 3.83 (2H, t, J = 5 
Hz), 3.62 (2H, q, J = 5 Hz), 3.50 (2H, t, J - 6 Hz), 3.44 (2H, t, J = 5 Hz), 1.69-1.58 

15 (6H, m); HRMS calcd for C25H27FN4O5+H+ 483.2044. Found: 483.2060. 

Example 150: 7-rr4-fluorophenvl)methvl]-4-hvdroxv-Ar-r2-hvdroxvpropylV2-oxo- 
1 ,2-dihvdro-L5-naphthvridine-3-carboxamide 

20 This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate and DL-l-amino-2-propanol 
employing methods similar to those described in Example 2 and was obtained as a 
white solid: >H NMR (d 6 -DMSO) tautomers are observed 5 1 1.81 ( 1H, t, J = 5.6 Hz), 
10.81 (1H, br s), 10.10 (1H, br s), 8.18 (0.48H, s), 8.14 (052.H, s), 7.36-7.23 (3H, m), 

25 7.14-7.08 (2H, m), 4.74 (1H, t, J = 4Hz), 3.98 (2H, s), 3.75-3.65 (1H, m), 3.29-3.15 
(2H, m), 1.07-1.04 (3H, m); HRMS calcd for Ci 9 H 18 FN 3 04+H + : 372.1360. Found 
372.1364. 

30 Example 151: 1 -f 3-FluorophenvlV7- [f4-fluorophenvl)methvl] -4-hvdrox v-iV-methvl-2- 
oxo- 1 ,2-dihvdro- 1 ,5-naphthvridine-3-carboxamide. 
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The title compound was prepared in a manner similar to that described in example 
681 as a white solid in 96% yield. l H NMR (methanoWCDCk) 8 9.78 (s, 1 H), 
8.45 (s, 1 H), 7.52 (m, 1 H), 7.23 (m, 1 H), 6.97-6.86 (m, 6 H), 6.67 (s, 1 H), 3.90 (s, 2 
H), 2.91 (d, J= 4.4 Hz, 3 H); MS m/z 422 (M+l). 

5 

Example 152: 7-r(4-Fluorophenvltoeth^ 

methvlpropvlV2-oxo-l,2-dihydro-l,5~naphthvridine-3-carboxamide. 

Step 1: Synthesis of ethyl 5-[(4-fluorophenyl)methyl]-3-[(2~methylpropyl)amino]-2- 

pyridinecarboxylate and ethyl 5-[(4-fluorophenyl)methyl]-3-[(2-methyl-l-propen-l- 

1 0 yl)amino]-2-pyridinecarboxylate. 

To a cold (0°C) solution of ethyl 3-amino-5-[(4-fluorophenyl)methyl]-2- 
pyridinecarboxylate (390 mg, 1.4 mmol) in 1,2-dichloroethane (10 mL) was added 
isobutyraldehyde (0.2 mL, 2.1 mmol), acetic acid (0.5 mL, 8.5 mmol) and sodium 
triacetoxyborohydride (602 mg, 2.8 mmol). The resultant solution was stirred at room 

1 5 temperature for 24 hours. The reaction mixture was quenched by the addition of 
saturated aqueous sodium bicarbonate. Dichloromethane was added and the layers 
separated. The organic layer was washed with brine. The aqueous layers were 
extracted with dichloromethane and the combined organics dried over sodium sulfate. 
Filtration and concentration followed by silica gel chromatography provided a 

20 mixture of ethyl 5-[(4~fluorophenyl)methyl]-3~[(2-methylpropyl)amino]-2- 

pyridinecarboxylate and ethyl 5-[(4-fluorophenyl)methyl]-3-[(2-methyl-l-propen-l- 
yl) amino] -2-pyridinecarboxyl ate (419 mg -1.7:1). This material was used without 
further purification. 

25 Step 2: Synthesis of ethyl 3-[[3-(ethyloxy)-3-oxopropanoyl](2~methylpropyl)amino]~ 
5-[(4-fluorophenyl)methyl]-2-pyridinecarboxylate and ethyl 3-[[3-(ethyloxy)-3- 
oxopropanoyl] (2-methyl- 1 -propen- 1 -yl)amino]-5-[(4-fluorophenyl)methyl]-2- 
pyridinecarboxylate. 

To a solution of ethyl 5-[(4-fluorophenyl)methyl]-3-[(2-methylpropyl)amino]-2- 
30 pyridinecarboxylate and ethyl 5-[(4-fluorophenyl)methyl]-3-[(2-methyl~l-propen-l- 
yl)amino]-2-pyridinecarboxylate (-1.7:1 mixture, 419 mg, 1.3 mmol) in 1,2- 
dichloroethane (15 mL) was added ethyl 3-chloro-3-oxopropanoate (0.25 mL, 90%, 
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1.9 mmol). The resultant solution was heated at 85 °C for 5 hours. Upon cooling to 
room temperature, dichloromethane and saturated aqueous sodium bicarbonate were 
added and the layers separated. The organic layer was washed with brine. The 
aqueous layers were extracted with dichloromethane and the combined organics dried 
5 over sodium sulfate. Filtration and concentration followed by silica gel 
chromatography provided ethyl 3 - [ [3 -(ethyloxy)-3 -oxopropanoyl] (2- 
methylpropyl)amino]-5-[(4-fluorophenyl)methyl]-2-pyridinecarboxylate (309 mg, 
55%). X H NMR (CDC1 3 ) 5 8.56 (s, 1 H), 7.45 (s, 1 H), 7.10 (m, 2 H), 6.99 (m, 2 H), 
4.39 (q, J= 7.2 Hz, 2 H), 4.02-3.97 (m, 5 H), 3.15 (d, J== 15.6 Hz, 1 H), 3.04 (d, J~ 

10 15.6 Hz, 1 H), 2.81 (dd, 13.6, 6.0 Hz, 1 H), 1.62 (m, 1 H), 1.36 (t, J~ 7.2 Hz, 3 
H), 1.16 (t, J= 6.8 Hz, 3 H), 0.90 (d, J= 6A Hz, 3 H), 0.81 (d, J= 6A Hz, 3 H); MS: 
m/z 445 (M+l). Further elution provided ethyl 3-[[3-(ethyloxy)-3-oxopropanoyl](2- 
methyl- 1 -propen- 1 -yl)amino] -5 -[(4-fluorophenyl)methyl] -2-pyridinecarboxylate (115 
mg, 21%). l H NMR (CDC1 3 ) 5 8.37 (s, 1 H), 7.32 (s, 1 H), 7.07 (m, 2 H), 6.97 (m, 2 

15 H), 6.15 (s, 1 H), 4.39 (q, J= 7.2 Hz, 2 H), 4.18 (q, J= 7.2 Hz, 2 H), 3.48 (s, 2 H), 
1.70 (s, 3 H), 1.59 (s, 3 H), 1.38 (t, J= 7.2 Hz, 3 H), 1.25 (t, J= 7.2 Hz, 3 H); MS: 
m/z 445 (M+l). 

Step 3: Synthesis of ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-(2-methylpropyl)- 

20 2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate. 

To a cold (0 °C) solution of ethyl 3-[[3-(ethyloxy)-3-oxopropanoyl](2- 
methylpropyl)amino]-5-[(4-fluorophenyl)methyl]-2-pyridinecarboxylate (309 mg, 
0.70 mmol) in ethanol (20 mL) was added sodium ethoxide (104 mg, 1.53 mmol). 
The resultant solution was warmed to room temperature as the bath warmed and 

25 stirred overnight. Solvents were removed in vacuo and the residue was taken up in 
water. The pH was adjusted to -5 with 1 NHC1 (aq) and the aqueous layer extracted 
with ethyl acetate. The organics were dried over sodium sulfate filtered and 
concentrated to give ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-(2-methylpropyl)- 
2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate (279 mg, 99%) as a clear foam. 

30 l B. NMR (CDCI3) 5 13.77 (broad, 1 H), 8.49 (s, 1 H), 7.23 (s, 1 H), 7.15 (dd, J= 8.4, 
5.6 Hz, 2 H), 7.04 (dd, J= 8.8, 8.4 Hz, 2 H), 4.50 (q, J= 7.2 Hz, 2 H), 4.11 (s, 2 H), 
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3.95 (broad, 2 H), 1.97 (m, 1 H), 1.45 (t, J= 7.2 Hz, 3 H), 0.87 (d, J= 6.4 Hz, 6 H); 
HRMS calcd for C22H24FN2O4 399.1720 (M+H); found 399.1720. 

Step 4: Synthesis of 7-[(4-fluorophenyl)methyl]-4-hydro^ 
5 (2-methylpropyl)-2-oxo-l,2-dihydro-l ? 5-naphthyridine-3-carboxamide. 

A solution of 7- [(4-fluorophenyl)methyl] -4-hydroxy- 1 -(2-methylpropyl)-2~oxo- 1 ,2- 
dihydro- 1 ,5 -naphthyridine-3 -carboxylate (20 mg, 0.05 mmol) in 2- 
methoxyethylamine (1 mL) was heated with a microwave at 140 °C for 20 minutes. 
The solvent was removed in vacuo and the residue was purified by reverse phase 
10 preparative HPLC to give the title compound (17 mg, 79%) as a white solid. X H NMR 
(400 MHz, CDCI3) 5 10.35 (br, 1 H), 8.54 (s, 1 H), 7.25 (s, 1 H), 7.15 (dd, J= 8.5, 5.4 
Hz, 2 H), 7.03 (t, J= 8.5 Hz, 2 H), 4.12 (s, 2 H), 3.97 (br, 2 H), 3.63 (m, 2 H), 3.57 
(m, 2 H), 3.39 (s, 3 H), 1.95 (m, 1 H), 0.87 (d, J= 6.8 Hz, 6 H); HRMS m/z calcd for 
C23H27N3O4 (M+H) + 428. 1986, found 428.1977. 

15 

Example 153: (±V7-[(4-fluorophenyl)methvl1'4-hvdroxv-N-[l-methvl-2- 
(methvloxv) ethyl] -2-oxo- l-[2-oxo-2~f 1 -piperidmyDethvH- 1 .2-dihvdro- 1,5- 
naphthvridine-3 -carboxamide 

20 This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo-1 -[2~oxo-2-(l -piperidinyl)ethy^ 

and (±)-l-(methyloxy)-2-propanamine employing methods similar to those those 
described in Example 9 and was purified by reverse phase preparative HPLC (C-18 
stationary phase; 10-100% CH 3 CN/water/0.1% formic acid mobile phase). The 
25 product was obtained as an off-white rigid foam: ! H NMR (CDC1 3 ) 8 10.07 (1H, d, J 
- 8 Hz), 8.55 (1H, s), 7.16 (2H, dd, J = 9, 6 Hz), 7.03 (2H, t, J = 9 Hz), 6.93 (1H, s), 
4.97 (1H, d, J = 17 Hz), 4.90 (1H, d, J = 17 Hz), 4.34 (1H, m), 4.11 (2H, s), 3.50 (2H, 
m), 3.44 (4H, m), 3.38 (3H, s), 1.69 (2H, m), 1.57 (2H, m), 1.52 (2H, m), 1.28 (3H, d, 
J = 7 Hz); HRMS calcd for C 2 7H 3 iFN 4 0 5 +H + : 511.2357. Found: 511.2162. 
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Example 154: (±y7~r(4-Fluorophenv^^ 

methylethylV2-oxo-l-[2^ 

3-carboxamide 

5 This compound was prepared from ethyl 7-[(4~fluorophenyl)methyl]-4-hydroxy~2- 
oxo- 1 -[2-oxo-2-( 1 -piperidinyl)ethyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3-carboxylate 
and (±)-2-amino-l-propanol employing methods similar to those those described in 
Example 9 and was purified by reverse phase preparative HPLC (C-18 stationary 
phase; 10-100% CHsCN/water/0.1% formic acid mobile phase). The product was 

10 obtained as a white solid: *H NMR (CDC1 3 ) 8 14.1 (1H, br), 10.16 (1H, d, J = 7 Hz), 
8.56 (1H, s), 7.16 (2H, dd, J = 8.5, 6 Hz), 7.03 (2H, t, J = 8.5 Hz), 6.93 (1H, s), 4.96 
(1H, d, J = 7 Hz), 4.89 (1H, d, J - 7 Hz), 4.27 (1H, m), 4.11 (2H, s), 3.74 (1H, m), 
3.66 (1H, m), 3.50 (2H, t, J = 5.5 Hz), 3.43 (2H, t, J - 5.5 Hz), 2.23 (1H, m), 1.69 
(2H, m), 1.52 (4H, m), 1.29 (3H, d, J = 7 Hz); HRMS calcd for C26H29FN4O5+H"": 

15 497.2200. Found: 497.2186. 

Example 155: N-f2-(ethvloxv)ethvl1-7-r(4--fluorophenvnmethvl1-4-hvdroxv-2-oxo-l- 
r2-oxo-2-f 1 -piperidinvDethvr]- 1 ,2-dihvdro- 1 ,5-naphthyridine-3-carboxamide 

20 This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 -[2-oxo-2-( 1 -piperidinyl)ethyl] - 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carb oxylate 
and 2-ethoxyethylamine employing methods similar to those those described in 
Example 9 and was purified by reverse phase preparative HPLC (C-18 stationary 
phase; 1 0-1 00% CH 3 CN/water/0. 1 % formic acid mobile phase). The product was 

25 obtained as a white solid: ! H NMR (CDC1 3 ) 5 14.4 (1H, br), 10.18 (1H, m), 8.55 (1H, 
s), 7.15 (2H, dd, J = 8.4, 5.5 Hz), 7.02 (2H, t, J = 8.4 Hz), 6.98 (1H, s), 4.94 (2H, s), 
4.11 (2H, s), 3.61 (4H, m), 3.59-3.43 (6H, m), 1.68 (2H, m), 1.54 (4H, m), 1.21 (3H, t, 
J - 7 Hz); HRMS calcd for C27H31FN405+H" 1 ": 511.2357. Found: 511.2366. 



30 Example 156: f±V7-ff4-Fluorophenvl)methvn-4-hvdroxv-N-r2-hvdroxvpropvl)-2- 
oxo- 1 -[2-oxo-2-( 1 -piperidinvDethyll - 1 ,2-dihvdro- 1 .5 -naphthyridine-3 -carboxamide 
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This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 -[2-oxo-2-(l -piperidinyl)ethyl]- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxylate 
and (+)- 1 -amino-2-propanol employing methods similar to those those described in 
5 Example 9 and was purified by reverse phase preparative HPLC (C- 1 8 stationary 
phase; 10-100% CHsCN/water/0.1% formic acid mobile phase). The product was 
obtained as a white solid: l H NMR (CDC1 3 ) 8 10.32 (1H, m), 8.55 (1H, s), 7.16 (2H, 
dd, J = 8.5, 5.5 Hz), 7.03 (2H, t, J = 8.5 Hz), 6.97 (1H, s), 4.94 (2H, m), 4.1 1 (2H, s), 
4.04 (1H, m), 3.62 (1H, m), 3.50 (2H, t, J = 5.5 Hz), 3.44 (2H, t, J = 5.5 Hz), 3.35 
10 (1H, m), 2.21 (1H, d, J = 4 Hz), 1.69 (2H, m), 1.54 (4H, m), 1.26 (3H, d, J = 6 Hz); 
HRMS calcd for CaeH^FN^s+H*: 497.2200. Found: 497.2189. 

Example 157: 7-r(4-Fluorophenvnmethvl1-4-hvdroxv-7v r -r2-('methvloxv)ethvn-l-('2- 
methyl- 1 -propen- 1 -vlV2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxamide 

The title compound was prepared in a similar manner to that described in example 
152 as a white solid. *H NMR (400 MHz, CDC1 3 ) 8 10.22 (s, 1 H), 8.54 (s, 1 H), 7.20 
(s, 1 H), 7.12 (dd, J= 8.5, 5.5 Hz, 2 H), 7.01 (t, J= 8.7 Hz, 2 H), 6.01 (s, 1 H), 4.07 
(s, 2 H), 3.63 (m, 2 H), 3.56 (m, 2 H), 3.37 (s, 3 H), 1.91 (s, 3 H), 1.30 (s, 3 H); 
HRMS m/z calcd for C23H25FN3O4 (M+H) + 426. 1829, found 426.1835. 

Example 158: Ar-ra-Ethvl-2-pvrrolidinvDmethvl1-7-r(4-fluoroohenvDmethvll-4- 
hvdroxv- 1 -(2-methvlpropvl)-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3 -carboxamide. 

25 The title compound was prepared in a similar manner to that described in example 
152 as a white solid as its formate salt. *H NMR (400 MHz, CDC1 3 ) 8 10.58 (s, 1 H), 
8.53 (s, 1 H), 8.42 (s, 1 H), 7.26 (s, 1 H), 7.13 (dd, /= 8.4, 5.4 Hz, 2 H), 7.02 (t, J= 
8.8 Hz, 2 H), 4.11 (s, 2 H), 3.99-3.90 (m, 3 H), 3.81-3.67 (m, 2 H), 3.48 (m, 1 H), 
3.28 (m, 1 H), 2.92 (m, 1 H), 2.79 (m, 1 H), 2.25-2.06 (m, 2 H), 1.99-1.87 (m, 3 H), 

30 1.31 (t, J= 7.3 Hz, 3 H), 0.85 (d, J= 6.8 Hz, 6 H); HRMS m/z calcd for C27H34N4O3F 
(M+H) + 481.2615, found 481.2615. 
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Example 159: iV4a-Ethvl-2-pvrrolidmvlWethvll-7-r(4-flttoror>henvnmethvll-4- 

hvdroxv-l-(2-methvl-l-propen-l-vl)-2-oxo-l,2-dihvdro-1.5-naphthvridine-3- 

carboxamide. 

5 

The title compound was prepared in a similar manner to that described in example 
152 as a white solid as its formate salt. l K NMR (400 MHz, CDC1 3 ) 5 10.38 (s, 1 H), 
8.55 (s, 1 H), 8.47 (s, 1 H), 7.24 (s, 1 H), 7.13 (dd, J= 8.5, 5.3 Hz, 2 H), 7.02 (t, J= 
8.5 Hz, 2 H), 6.01 (d, J= 73 Hz, 1 H), 4.09 (s, 2 H), 4.00-3.84 (m, 1 H), 3.65-3.50 
10 (m, 2 H), 3.28-3.13 (m, 2 H), 2.75 (m, 1 H), 2.61 (m, 1 H), 2.20-1.81 (m, 7 H), 1.34- 
1.25 (m, 6 H); HRMS m/z calcd for C27H32N4O3F (M+H) + 479.2458, found 479.2462. 

Example 1 60 : iV-[2-(ethyloxy)ethyll -7- [(4-fluorophenvDmethvf] -4-hvdrox v-2-oxo- 
1 ,2-dihvdro- 1 .5-naphthyridine-3-carboxamide 

15 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate and 2-ethoxyethylamine employing 
methods similar to those described in Example 2 and was obtained as a white solid: 
l H NMR (de-DMSO) 8 11.82 (1H, br s), 10.58 (1H, br s), 8.19 (1H, br s), 7.35-7.26 
20 (3H, m), 7.15-7-10 (2H, m), 4.03 (2H, br s), 3.48-3.41 (6H, m), 1.11 (3H, t, J = 8.4 
Hz); HRMS calcd for CsoHaoFNsC^+H 1 ": 386.1516. Found 386.1501. 

Example 161 : iy-rr2igV2.3-Dihvdroxvpropvn-l-(3-fluorophenvlV7-|T4- 
fluorophenvl)methvl]-4-hvdroxv-2-oxo-l .2-dihvdro- 1 .5-naphthvridine-3- 
25 carboxamide. 

The title compound was prepared in a manner similar to that described in example 
681 as a white solid in 94% yield. l H NMR (methanoW 4 /CDCl 3 ) 5 10.03 (br s, 1 H), 
8.40 (s, 1 H), 7.49 (m, 1 H), 7.19 (m, 1 H), 6.93-6.83 (m, 6 H), 6.63 (s, 1 H), 3.88 (s, 2 
30 H), 3.73 (m, 1 H), 3.50-3.34 (m, 4 H); MS m/z 482 (M+l). 
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Example 1 62: 1 -(2-Amino-2-oxoethvlV7-r^ 
(methvloxv)ethvl1-2-oxo-L2-dihvdro^ 

A solution of HATU (1 . 14 g, 3 mmol) in DMF (4 mL) was added in portions to a 
5 stirred suspension of [7-[(4-fluorophenyl)methyl]-4-hydroxy-3-( {[2- 

(methyloxy)ethyl]amino} carton acid (1 g, 

2.3 mmol) in 29% ammonium hydroxide (0.4 mL, 2.9 mmol), TEA (0.4 mL, 2.9 
mmol) and DMF (4 mL) at 60°C. The mixture was stirred 40 min at rt and additional 
HATU (350 mg ? 0.92 mmol), 29% ammonium hydroxide (0.15 mL, 1 mmol) and 

10 DMF (3 mL) were added. Stirring was continued 20 min and the suspension was 
diluted with water and filtered. The filter cake was washed with water and EtOH; 
then dried in a vacuum oven to afford the product as a white solid: *H NMR (de- 
DMSO) 8 10.25 (1H, t, J = 5 Hz), 8.52 (1H, d, J = 1 Hz), 7.83 (1H, s), 7.64 (1H, br s), 
7.33 (2H, dd, J = 8.6, 5.7 Hz), 7.27 (1H, br s), 7. 1 1 (2H, t, J = 8.6 Hz), 4.83 (2H, s), 

15 4.11 (2H, s), 3.50 (4H, m), 3.28 (3H, s); HRMS calcd for C 2 iH 2 iFN 4 0 5 +H + : 
429.1574. Found: 429.1575. 

Example 1 63 : 1 -( 2-Amino~2-oxoethyl)-7-[(4-fluorophenyl)methvl1-4~hvdroxv-N-|"2- 
(4-morpholinvnethvl1-2-oxQ-L2-dihvdro~L5-naphthvridine-3-carboxamide 

20 

Steps 1-3: Synthesis of ethyl l-(2-amino-2-oxoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-2-oxo-l ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
This compound was prepared from N-{2-[(ethyloxy)carbonyl]-5-[(4- 
fluorophenyl)methyl]-3-pyridinyl} glycine and ammonium hydroxide employing 
25 methods similar to those described in Example 11, Steps 2-4 and was obtained as an 
off white solid: ESMS: 398 (M-l, 100). 

Step 4: Synthesis of l-(2-amino-2-oxoethyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy- 
N-[2-(4-morpholinyl)ethyl]-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine~3-carboxamide 
30 This compound was prepared from ethyl l-(2-amino-2-oxoethyl)-7-[(4- 

fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ? 5-naphthyridine-3-carboxylate 
and 4-(2-aminoethyl)morpholine employing methods similar to those those described 
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in Example 9 and was purified by reverse phase preparative HPLC (C-18 stationary 
phase; 10-100% CH 3 CN/water/0.1% formic acid mobile phase). The product was 
obtained as an off-white rigid foam: *H NMR (CDC1 3 ) 8 10.36 (1H, m), 8.56 (1H, s), 
7.61 (1H, s), 7.15 (2H, dd, J = 8.5, 5.5 Hz), 7.01 (2H, t, J = 8.5 Hz), 6.87 (1H, br s), 
5 5.65 (1H, br s), 4.81 (2H, s), 4.12 (2H, s), 3.98 (4H, m), 3.91 (2H, q, J = 6 Hz), 3.75 
(2H, m), 3.37 (2H, t, J = 6 Hz), 2.92 (2H, br); HRMS calcd for C 2 4H26FN 5 C>5+H + : 
484.1996. Found: 484.1987. 

Example 164: 7-["(4-Fluorophenvl)methyl1-4-hydroxy-iV-(4-hvdroxvbutvl)-l-('2- 
10 methylpropvl>-2-oxo-1.2-dihvdro-l,5-naphthyridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
152 as a white solid. l H NMR (400 MHz, CDCI3) 8 10.27 (s, 1 H), 8.56 (s, 1 H), 7.27 
(s, 1 H), 7.17 (dd, 8.8, 5.5 Hz, 2 H), 7.05 (t, /= 8.5 Hz, 2 H), 4.14 (s, 2 H), 3.97 
15 (br, 2 H), 3.71 (t, J= 6.1 Hz, 2 H), 3.50 (dd, J = 12.7, 6.6 Hz, 2 H), 1.96 (m, 1 H), 
1.80-1.52 (m, 6 H), 0.89 (d, J= 6.9 Hz, 6 H); HRMS m/z calcd for C 2 4H 29 FN 3 04 
(M+H) + 442.2142, found 442.2119. 

Example 165 : 7-r( , 4-fluorophenvl)methvl]-4-hvdroxy-j\r-r 1 -methyl-2- 
20 (methvloxy)ethvll -2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate and 2-methoxyisopropylamine 
employing methods similar to those described in Example 2 and was obtained as a 
25 white solid: *H NMR (d 6 -DMSO) tautomers are observed 8 1 1.80 (1H, br s), 10.80 
(1H, br s), 10.05 (1H, br s), 8.18 (0.45H, s), 8.14( 0.55 H, s), 7.35-7.24 (3H,m), 7.15- 
7.08 (2H, m), 4.15-4.07 (1H, m), 3.98 (2H, s), 3.40-3.35 (5H, m), 1.15 (0.45H, d, J = 
6.6 Hz), 1.09 (0.55H, d, J = 6.6 Hz); HRMS calcd for C 2 oH2oFN 3 04+H + : 386.1516. 
Found 386.1513. 

30 

Example 166: Sodium 7-(4-Fluorobenzvl)-3-l[(2-hydroxyethvl)aminolcarbonyl>-2- 
oxo- 1 - [2-(2-oxopvrrolidin- 1 -yDethyl] - 1 .2-dihydro- 1 .5 -naphthvridin-4-olate 
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The title compound was made by stirring the compound in example 73 with IN 
NaOH in ethanol at room temperature for lh. Concentration gave the sodium salt as a 
pale lemon solid: : H NMR (d 6 -DMSO) 8 10.57 (1H, m), 8.19 (1H, s), 7.71 (1H, s), 
7.34 (2H, m), 7.10 (2H, m), 4.76 (1H, br), 4.15 (2H, m), 4.01 (2H, s), 3.25-3.44 (8H, 
5 m), 2.04 (2H, m), 1 .74 (2H, m). 

Example 167: 7-r(4-Fluorophenvl')methvll-4-hvdroxy-l-(2-methvlpropvlV7V : -r3-(4- 
morpholmvl)propvll-2-oxo-1.2-dihvdro-l,5-naphthyridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
152 as a white solid as its formate salt. l H NMR (400 MHz, CDC1 3 ) 8 10.32 (s, 1 H), 
8.57 (s, 1 H), 8.27 (s, 1 H), 7.27 (s, 1 H), 7.17 (dd, J = 8.7, 5.4 Hz, 2 H), 7.05 (t, J= 
8.6 Hz, 2 H), 5.92 (br, 2 H), 4.14 (s, 2 H), 3.97 (br, 2 H), 3.81 (t, J =4.6 Hz, 4 H), 
3.51 (dd, J= 12.8, 6.3 Hz, 2 H), 2.67 (m, 4 H), 2.63 (t, J= 7.6 Hz, 2 H), 1.94 (m, 3 
H), 0.89 (d, J= 6.6 Hz, 6 H); HRMS m/z calcd for C27H34FN4O4 (M+H) + 497.2564, 
found 497.2581. 

Example 168: 7-(4-FluorobenzylV4-hydroxy-iV-(2-hvdroxv- 1 -methylethyl)-2-oxo- 1 - 
[ 2-(2-oxopvrrolidin- 1 -yDethyl]- 1 ,2-dihydro- 1 ,5-naphfliyridine-3-carboxamide 

The title compound was made in a similar manner to example 9 using DL-alanine to 
give a white solid: X H NMR (CDC1 3 ) 8 10.26 (1H, d, J=7Hz), 8.56 (1H, s), 8.10 (1H, 
s), 7.24 (2H, m), 7.00 (2H, m), 4.35 (3H, m), 4.14 (2H, s), 3.69 (2H, m), 3.50 (2H, m), 
3.42 (2H, m), 2.30 (2H, m), 2.19 (1H, m), 1.97 (2H, m), 1.32 (3H, d, J=7Hz); HRMS 
calcd for C 2 5H 2 7FN 4 05+H + : 483.2044. Found: 483.2054. 

Example 1 69: 7-(4-Fluorobenzvl>-4-hvdroxy-iV-(2-hvdroxvpropvlV2-oxo-l -f 2-(2- 
oxopvrrolidin-l-vnethyl1-l,2-dihydro-1.5-naphthvridine-3-carboxamide 

30 The title compound was made in a similar manner to example 9 using DL-l-amino-2- 
propanol to give a white solid: *H NMR (CDC1 3 ) 8 10.40 (1H, m), 8.56 (1H, s), 8.09 
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(1H, s), 7.26 (2H, m), 7.02 (2H, m), 4.36 (2H, m), 4.14 (2H, s), 4.08 (1H, br), 3.62 
(1H, m), 3.50 (2H, m), 3.42 (3H, m), 2.32 (2H, m), 2.16 (1H, br), 1.97 (2H, m), 1.28 
(3H, d, J=6Hz); HRMS calcd for C^^FN^s+H*: 483.2044. Found: 483.2028. 

5 Example 1 70: 14 4-Fluorobenzvl)-4~hvdroxv-A r -methvl-2"Oxo~l-r2^2-oxopviTolidm- 
l-vDethyl]-! ,2-dihvdro-l ,5-naphthvridine-3-carboxamide 

The title compound was made in a similar manner to example 9 using a solution of 
methylamine in methanol to give a white solid: l H NMR (CDCI3) 5 10.01 (1H, m), 
10 8.56 (1H, s), 8.05 (1H, s), 7.23 (2H, m), 6.99 (2H, m), 4.35 (2H, m), 4.14 (2H, s), 3.50 
(2H, m), 3.41 (2H, m), 3.02 (3H, d, J=5Hz), 2.31 (2H, m), 1.97 (2H, m); HRMS calcd 
for C23H23FN4O4+H*": 439.1782. Found: 439.1794. 

Example 171: r7-r(4~fluoror)henvnmethvn-4-hvdroxv-3-(ir2- 
15 (methvloxv^ethvll amino} carbonvl)-2-oxo-l , 5 -naphthyridin- 1(27^^1] acetic acid 

A 4N NaOH solution (22 mL) was added dropwise to a 100°C suspension of l-[2- 
(dimethylamino)-2-oxoethyl]-7-[(4-fluorophenyl)methyl]-4-hydroxy-iV-[2-- 
(methyloxy)ethyl]-2-oxo-l 5 2-dihydro-l ? 5-naphthyridine-3-carboxamide (5 g, 1 1 

20 mmol; the title compound in Example 89) in DMSO (50 mL). The mixture was stirred 
for 1 h at 100°C, cooled to 10°C, diluted with H 2 0 (10 mL), acidified by dropwise 
addition of cone. HC1 (7 mL), diluted with EtOH and filtered to give the product as a 
white solid: X H NMR (d 6 -DMSO) 8 13.22 (1H, br s), 10.18 (1H, m), 8.55 (1H, s), 8.03 
(1H, s), 7.35 (2H, m), 7.1 1 (2H, m), 4.98 (2H, s), 4.1 1 (2H, s), 3.52 (4H, m), 3.28 

25 (3H, s). 

Example 172: 7"r(4-FluorophenynmethvlV4-hvdroxv^(2-hvdroxvethvlVl-r2- 
methvlpropvl)-2-oxO"L2~dihvdro-l,5--naphthvridine--3--carboxamide. 



30 The title compound was prepared in a similar manner to that described in example 

152 as a white solid. l H NMR (400 MHz, CDC1 3 ) 5 10.48 (s, 1 H), 8.54 (s, 1 H), 7.25 
(s, 1 H), 7.15 (dd, J- 8.2, 5.2 Hz, 2 H), 7.03 (t, J= 8.5 Hz, 2 H), 4.12 (s, 2 H), 3.95 
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(br 5 2 H), 3.84 (t, J= 5.1 Hz, 2 H), 3.62 (m, 2 H), 2.47-1.82 (m, 2 H), 1.94 (m, 1 H), 
0.87 (d, J= 6.3 Hz, 6 H); HRMS m/z calcd for C22H25N3O4F (M+H) + 414.1829, found 
414.1835. 

Example 173: 7-[(4-Fluorophenvl^methvll-4-hydroxv-l-(2-methvlpropvlV2-oxo-iV- 
5 f2-f2-oxo-l -imidazolidinvnethvll-l .2-dihvdro-l .5-naphthyridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
152 as a white solid. X H NMR (400 MHz, CDCI3) 5 10.38 (s, 1 H), 8.54 (s, 1 H), 7.24 
(s, 1 H), 7.15 (dd, J= 8.5, 5.4 Hz, 2 H), 7.03 (t, J= 8.7 Hz, 2 H), 4.70 (br, 1 H), 4.12 
10 (s, 2 H), 3.96 (br, 2 H), 3.62 (dd, J= 12.3, 5.9 Hz, 2 H), 3.55 (m, 2 H), 3.45-3.39 (m, 
4 H), 1.92 (m, 1 H), 0.86 (d, J= 7.0 Hz, 6 H); HRMS m/z calcd for C2SH29N5O4F 
(M+H) + 482.2204, found 482.2214. 

Example 174: 7-f(4-Fluorophenyl)methyl]-4-hvdroxy-iV-[3-(4-methyl-l- 
15 piperazinvDprop yf| - 1 -(2 -methyl- 1 -propen- 1 -vD-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine- 
3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
152 as a white solid as a bis-formate salt. ! H NMR (400 MHz, CDC1 3 ) 8 10.24 (s, 1 
20 H), 8.57 (s, 1 H), 8.35 (s, 2 H), 7.23 (s, 1 H), 7.13 (dd, J= 8.5, 5.2 Hz, 2 H), 7.03 (t, J 
= 8.6 Hz, 2 H), 6.27 (br, 3 H), 6.00 (s, 1 H), 4.09 (s, 2 H), 3.52 (m, 2 H), 3.12 (br, 4 
H), 2.78 (br, 4 H), 2.65 (s, 3 H), 2.59 (m, 2 H), 1.92 (s, 3 H), 1.82 (m, 2 H), 1.33 (s, 3 
H); HRMS m/z calcd for C28H35N5O3F (M+H) + 508.2724, found 508.2713. 

25 Example 175: 7-r(4-FluorophenvDmethvn-4-hvdroxv-iV-ll- 

rrmethvloxvtoethvllpropvU - 1 -(2-methylprop vD-2-oxo- 1 ,2-dihydro- 1.5- 
na phthvridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
30 152 as a white solid. l H NMR (400 MHz, CDCI3) 5 10.24 (d, J= 9.5 Hz, 1 H), 8.55 
(s, 1 H), 7.26 (s, 1 H), 7.16 (dd, J= 8.5, 5.6 Hz, 2 H), 7.05 (t, J= 8.6 Hz, 2 H), 4.20 
(m, 1 H), 4.13 (s, 2 H), 3.98 (br, 2 H), 3.52 (dd, J= 9.7, 5.0 Hz, 1 H), 3.47 (dd, J= 
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9.3, 4.8 Hz, 1 H), 3.39 (s, 3 H), 1.98 (m, 1 H), 1.80-1.56 (m, 2 H), 0.99 (t, J= 7.2 Hz, 
3 H), 0.88 (d, J= 6.4 Hz, 6 H); HRMS m/z calcd for C 25 H 3 iN30 4 F (M+H) + 456.2299, 
found 456.2308. 

5 Example 176: 7-IY 4-Fluorophenvnmethvil -4-hvdrox v-jV-(2-hvdroxvethvlV 1 -(2- 
methyl- 1 -propen- 1 -vD-2-oxo- 1 ,2-dihvdro- 1 ,5-naphthyridine-3 -carboxamide. 

The title compound was prepared in a similar manner to that described in example 
152 as a white solid. 1 HNMR(400 MHz, CDC1 3 ) 5 10.37 (s, 1 H), 8.54 (s, 1 H), 7.22 
10 (s, 1 H), 7.12 (dd, /= 8.3, 5.4 Hz, 2 H), 7.01 (t, J= 8.8 Hz, 2 H), 5.99 (s, 1 H), 4.08 
(s, 2 H), 3.83 (t, J= 5.1 Hz, 2 H), 3.61 (m, 2 H), 2.20-1.43 (m, 2 H), 1.91 (s, 3 H), 
1.31 (s, 3 H); HRMS m/z calcd for C22H23N3O4F (M+H) + 412.1673, found 412.1689. 

Example 177: l-r3-FluorophenvlV7-r(4-fluorophenvl)methyl1-4-hvdroxv-A r -('2- 
15 hydroxvethvlV2-oxo- 1 ,2-dihydro- 1 .5-naphthvridine-3 -carboxamide. 

The title compound was prepared in a manner similar to that described in example 
681 as a white solid in 94% yield. *H NMR (CDC1 3 ) 5 10.21 (br s, 1 H), 8.55 (s, 1 
H), 7.58 (m, 1 H), 7.29 (m, 1 H), 7.03-6.63 (m, 6 H), 6.71 (s, 1 H), 3.97 (s, 2 H), 3.82 
20 (m, 2 H), 3.62 (m, 2 H); MS m/z 452 (M+l). 

Example 178: l-(Cvclopropylmethyl>-7-[(4-fluorophenvl)methyl]-4-hydroxy-iV-|'3- 
(methvloxv)propvl1-2-oxo-U2-dihvdro- 1 ,5-naphthyridine-3-carboxamide. 

25 The title compound was prepared in a similar manner to that described in example 

152 as a white solid. X H NMR (400 MHz, CDC1 3 ) 5 10.29 (s, 1 H), 8.55 (s, 1 H), 7.44 
(s, 1 H), 7.15 (dd, J= 8.2, 5.5 Hz, 2 H), 7.02 (t, J= 8.7 Hz, 2 H), 4.13 (s, 2 H), 4.07 
(d, J= 7.1 Hz, 2 H), 3.53 (dd, J= 12.7, 6.5 Hz, 2 H), 3.48 (t, J= 6.0 Hz, 2 H), 3.35 (s, 
3 H), 1.90 (m, 2 H), 0.99 (m, 1 H), 0.51-0.37 (m, 4 H); HRMS m/z calcd for 

30 C24H27N3O4F (M+H) + 440. 1 986, found 440. 1 996. 
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Example 179: l-(CvclopropvlmethvlV7-r(4-fluorophenvl>methyll-4-hvdroxv-jV-[2- 
(methvloxv)ethyl1-2-oxo-l>2-dihvdro-1.5-naphthvridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
5 152 as a white solid. ! H NMR (400 MHz, CDC1 3 ) 5 10.34 (s, 1 H), 8.54 (s, 1 H), 7.43 
(s, 1 H), 7.15 (dd, J= 8.2, 5.4 Hz, 2 H), 7.01 (t, J= 8.8 Hz, 2 H), 4.12 (s, 2 H), 4.07 
(d, 7= 7.0 Hz, 2 H), 3.63 (m, 2 H), 3.57 (m, 2 H), 3.39 (s, 3 H), 0.99 (m, 1 H), 0.47 
(m, 2 H), 0.39 (m, 2 H); HRMS m/z calcd for C23H25N3O4F (M+H) + 426. 1829, found 
426.1830. 

10 

Example 1 80: 1 -( CvclopropvlmethylV7-r(4-fluorophenvl)methvl]-4-hvdroxy-2-oxo- 
iV-[3-( 2-oxo- 1 -pyrrolidinvl^propvll - 1 .2-dihvdro- 1 .5-naphthvridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
15 152 as a white solid. X H NMR (400 MHz, CDCI3) 5 10.32 (s, 1 H), 8.55 (s, 1 H), 7.45 
(s, 1 H), 7.16 (m, 2 H), 7.03 (m, 2 H), 4.14 (s, 2 H), 4.08 (d, J= 7.3 Hz, 2 H), 3.49- • 
3.36 (m, 6 H), 2.40 (m, 2 H), 2.04 (m, 2 H), 1.88 (m, 2 H), 1.00 (m, 1 H), 0.48 (m, 2 
H), 0.41 (m, 2 H); HRMS m/z calcd for C27H30N4O4F (M+H) + 493 .2251, found 
493.2257. 

20 

Example 181: l-(CvclopropvlmethvlV7-r(4-fluorophenynmethvl]-4-hvdroxv-Ar-(2- 
hvdroxvethvlV2-oxo-1.2-dihvdro-L5-naphthvridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
25 152 as a white solid. X H NMR (400 MHz, CDC1 3 ) 5 10.50 (s, 1 H), 8.57 (s, 1 H), 7.46 
(s, 1 H), 7.17 (dd, J= 8.5, 5.6 Hz, 2 H), 7.04 (t, J= 8.6 Hz, 2 H), 4.15 (s, 2 H), 4.09 
(d, J= 7.0 Hz, 2 H), 3.86 (t, J= 5.0 Hz, 2 H), 3.65 (dd, J= 1 1.1, 5.3 Hz, 2 H), 1.01 
(m, 1 H), 0.50 (m, 2 H), 0.41 (m, 2 H); HRMS m/z calcd for CaaH^NsC^F (M+H) + 
412.1673, found 412.1673. 

30 

Example 182: l-(CvclopropvlmethvlV7-f(4-fluorophenvl > )methvl1-4-hvdroxv-Ar-ri- 
methvl-2-(methvloxv^ethvl1-2-oxo-l,2-dihvdro-l,5-naphthvridine-3-carboxamide. 
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The title compound was prepared in a similar manner to that described in example 
152 as a white solid. *H NMR (400 MHz, CDC1 3 ) 5 10.24 (d, J= 7.2 Hz, 1 H), 8.55 
(s, 1 H), 7.43 (s, 1 H), 7.15 (dd, J= 8.4, 5.3 Hz, 2 H), 7.02 (t, J= 8.7 Hz, 2 H), 4.34 
5 (m, 1 H), 4.13 (s, 2 H), 4.07 (m, 2 H), 3.49-3.42 (m, 2 H), 3.39 (s, 3 H), 1.29 (d, J= 
7.0 Hz, 3 H), 1.00 (m, 1 H), 0.48 (m, 2 H), 0.39 (m, 2 H); HRMS m/z calcd for 
C 2 4H 27 N 3 04F (M+H) + 440. 1986, found 440.1997. 

Example 183: 1 -(CvclopropvlmethvlV7-[(4-fluorophenyl>methvl1-4-hydroxv-iV- 
10 fd^-l -(hvdroxvmethylV3 -(methvlthio)prop vl] -2-oxo- 1 ,2-dihvdro- 1 .5 -naphthyridine- 
3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. *H NMR 

15 (400 MHz, CDCI3) 5 10.39 (d, J= 8.0 Hz, 1 H), 8.54 (s, 1 H), 7.43 (s, 1 H), 7.16 (dd, 
/= 8.0, 5.6 Hz, 2 H), 7.02 (t, J= 8.5 Hz, 2 H), 4.30 (m, 1 H), 4.13 (s, 2 H), 4.05 (d, J 
= 6.9 Hz, 2 H), 3.82 (dd, J= 11.1, 3.7 Hz, 1 H), 3.73 (dd, /= 11.2, 5.4 Hz, 1 H), 2.65- 
2.53 (m, 2 H), 2.45 (br, 1 H), 2.10 (s, 3 H), 2.03-1.89 (m, 2 H), 0.99 (m, 1 H), 0.48 
(m, 2 H), 0.38 (m, 2 H); HRMS m/z calcd for C25H29N3O4F (M+H) + 486.1863, found 

20 486.18773. 

Example 184: i\r-f2-EthoxvethvD-7-('4-fluorobenzvlV4-hvdroxv-2-oxo-l-r2-(2- 
oxopvrrolidin-l-vl)ethvn-1.2-dihvdro-1.5-naphthvridine-3-carboxamide 

25 The title compound was made in a similar manner to example 9 using 2- 

ethoxyethylamine to give a white solid: X H NMR (CDC1 3 ) 8 10.27 (1H, m), 8.55 (1H, 
s), 8.04 (1H, s), 7.24 (2H, m), 6.99 (2H, m), 4.35 (2H, m), 4.14 (2H, s), 3.63 (4H, m), 
3.56 (4H, m), 3.42 (2H, m), 2.31 (2H, m), 1.96 (2H, m), 1.24 (3H, t, J=7Hz); HRMS 
calcd for CseH^FMtOs+H*: 497.2200. Found: 497.2213. 

30 

Example 185: 7-(4-FluorobenzylV4-hvdroxv-iV-(2-methoxv-l-methylethylV2-oxo-l- 
[2-(2-oxopvrrolidin- 1 - vDethvll - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide 
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The title compound was made in a similar manner to example 9 using 2- 
methoxyisopropylamine to give a glass: *H NMR (CDCI3) 5 10.15 (1H, m), 8.55 (1H, 
s), 8.06 (1H, s), 7.23 (2H, m), 6.99 (2H, m), 4.34 (3H, m), 4.13 (2H, s), 3.46 (6H, m), 
5 3.40 (3H, s), 2.33 (2H, m), 1 .97 (2H, m), 1 .30 (3H, 4 J=7Hz); HRMS calcd for 
C 2 6H29FN 4 0 5 +H + : 497.2200. Found: 497.2188. 

Example 186: 7-(4-FluorobenzvlV4-hydroxv-iV : -('3-morpholin-4-vlpropvl)-2-oxo-l-r2- 
(2-oxopyrrolidin- 1 - vDethvll - 1 ,2-dihydro- 1 .5 -naphthvridine-3 -carboxamide 

10 

The title compound was made in a similar manner to example 9 using 4- (3- 
aminopropyl)morpholine to give a white solid: *H NMR (CDC1 3 ) 8 10.33 (1H, m), 
8.57 (1H, s), 8.09 (1H, s), 7.24 (2H, m), 7.00 (2H, m), 4.34 (4H, m), 4.15 (2H, s), 3.97 
(2H, m), 3.58 (2H, m), 3.45 (6H, m), 3.07 (2H, m), 2.88 (2H, m), 2.33 (4H, m), 2.00 
15 (2H, m); HRMS calcd for C29H 3 4FN 5 0 5 +H + : 552.2622. Found: 552.2625. 

Example 1 87: l-(CvclopropvlmethylV7-[(4-fluorophenvl')methvll-4-hvdroxv-j\r- 

rr 1 5V2-hvdroxv- 1 -( lff-indol-3 -vlmethvPethvll -2-oxo- 1 .2-dihvdro- 1 .5 -nanhthvridine- 

3-carboxamide. 

20 

The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. 'H NMR (400 
MHz, CDCI3) 5 10.52 (d, J= 7.8 Hz, 1 H), 8.53 (s, 1 H), 8.10 (s, 1 H), 7.69 (d, J= 7.8 
Hz, 1 H), 7.42 (s, 1 H), 7.33 (d, J= 8.2 Hz, 1 H), 7.19-7.08 (m, 4 H), 7.03 (t, J= 8.7 
25 Hz, 2 H), 4.50 (m, 1 H), 4.12 (s, 2 H), 4.05 (m, 2 H), 3.82 (dd, J= 11.1, 3.9 Hz, 1 H), 
3.72 (dd, J= 10.9, 5.0 Hz, 1 H), 3.14 (d, J= 7.3 Hz, 2 H), 2.37 (br, 1 H), 1.64 (br, 1 
H), 0.98 (m, 1 H), 0.47 (m, 2 H), 0.39 (m, 2 H); HRMS m/z calcd for C31H30N4O4F 
(M+H) + 541.2251, found 541.2238. 



30 Example 188: N-r2-(Ethvloxv)ethvll-7-r (4-fluorophenvnmethvn-4-hvdroxv-l-r2-(4- 
morpholinvlV2-oxoethyl]-2-oxo-1.2-dihydro-1.5-naphthyridine-3-carboxamide 
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Steps 1-3: Synthesis of ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[2-(4- 
morpholinyl)-2-oxoethyl] -2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 
This compound was prepared from N-{2-[(ethyloxy)carbonyl]-5-[(4- 
fluorophenyl)methyl] -3 -pyridinyl} glycine and morpholine employing methods similar 
5 to those described in Example 11, Steps 2-4. The product was obtained as a white 
solid: l K NMR (d 6 -DMSO) 5 8.46 (1H, s), 7.61 (1H, s), 7.31 (2H, dd, J = 9, 5.6 Hz), 
7.12 (2H, t, J - 9 Hz), 5.08 (2H, s), 4.22 (2H, q, J = 7 Hz), 4.12 (2H, s), 3.65 (2H, m), 
3.58 (2H, m), 3.53 (2H, m), 3.37 (2H, m), 1.23 (3H, t, J = 7 Hz). 

10 Step 4: Synthesis of N-[2-(ethyloxy)ethyl]-7-[(4-fluorophenyl)methyl]-4-hydroxy-l- 
[2-(4-morpholinyl)-2-oxoethyl]-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxamide 
This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydro 
(4-morpholinyl)-2-oxoethyl]-^ 

and 2-ethoxyethylamine employing methods similar to those those described in 
15 Example 9 and was purified by reverse phase preparative HPLC (C-18 stationary 
phase; 10-100% CH 3 CN/water/0.1% formic acid mobile phase). The product was 
obtained as a white solid: *H NMR (CDCI3) 510.14 (1H, m), 8.55 (1H, s), 7.15 (2H, 
dd, J = 8.5, 5.5 Hz), 7.04 (3H, m), 4.94 (2H, s), 4.1 1 (2H, s), 3.73-3.52 (14H, m), 1.22 
(3H, t, J = 7 Hz); HRMS calcd for C26H29FN4O6+H+ 513.2149. Found: 513.2134. 

20 

Example 189: (±>7-rf4-Fluoro^ 

(methvloxv)ethvl1-H 
naphthvridine-3-carboxamide 

25 This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[2- 
(4-morpholinyl)-2-oxoethyl] -2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate and 
(±)-l-(methyloxy)-2-propanamine employing methods similar to those those 
described in Example 9 and was purified by reverse phase preparative HPLC (C-18 
stationary phase; 10-100% CH 3 CN/water/0.1% formic acid mobile phase). The 

30 product was obtained as an off-white rigid foam: J H NMR (CDC1 3 ) 5 10.01 (1H, d, J 
= 8 Hz), 8.57 (1H, s), 7.15 (2H, dd, J = 8.6, 5.5 Hz), 7.03 (3H, m), 4.98 (1H, d, J = 17 
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Hz), 4.91 (1H, d, J = 17 Hz), 4.34 (1H, m), 4.12 (2H, s), 3.73 (2H, m), 3.68 (2H, m), 
3.56 (4H, m), 3.45 (2H, d, J = 5 Hz), 3.39 (3H, s), 1.29 (3H, d, J = 7 Hz); HRMS 
calcd for C26H29FN4O6+H"": 513.2149. Found: 513.2145. 

5 Example: 190: f±)"7-rr4-Fluorophenvl)methvl>4-hvdroxV"N-f2-hvdroxv-l-- 

methylethvlV 1 -[2-(4-morpholmvlV2-oxoethvl]-2"OXo- 1 .2-dihvdro- 1 .5-naphthvridine- 
3-carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[2- 
10 (4-morpholinyl)-2-oxoethyl]-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate and 
(±)-2-amino- 1 -propanol employing methods similar to those those described in 
Example 9. The reaction mixture was concentrated in vacuo, dissolved in DCM, 
washed with a mixture of IN HC1 and brine; then dried and concentrated. The 
product was obtained as an off-white rigid foam: *H NMR (CDC1 3 ) 5 14.15 (1H, br), 
15 10.12 (1H, br d, J = 6 Hz), 8.56 (1H, s), 7.14 (2H, m), 7.05 (3H, m), 4.98 (1H, d, J - 
17 Hz), 4.91 (1H, d, J = 17 Hz), 4.27 (1H, m), 4.12 (2H, s), 3.69 (6H, m), 3.57 (4H, 
m), 2.18 (1H, m), 1.30 (3H, d, J = 7 Hz); HRMS calcd for C 2 5H 2 7FN40 6 +H + : 
499.1993. Found: 499.1993. 

20 Example 191: l-(Cvclopropvlmethvl)-7-[(4-fluorophenvl)methvl1-4"hvdroxv-2-oxo- 
N-F(3i? Vtetrahvdro-3 -furanvl] - 1 ,2-dihvdro- 1 ,5 -naphthvridine-3 -carboxamide. 

The title compound was prepared in a similar manner to that described in example 
152 using excess amine as its tosylate salt and ethanol as solvent to provide a white 
25 solid. X H NMR (400 MHz, CDC1 3 ) 8 10.41 (d, J= 7 A Hz, 1 H), 8.55 (s, 1 H), 7.44 (s, 
1 H), 7.15 (m, 2 H), 7.02 (m, 2 H), 4.62 (m, 1 H), 4.13 (s, 2 H), 4.06 (d, J= 6.8 Hz, 2 
H), 3.98 (m, 2 H), 3.89-3.76 (m, 2 H), 2.33 (m, 1 H), 1.98 (m, 1 H), 1.64 (br, 1 H), 
0.99 (m, 1 H), 0.48 (m, 2 H), 0.39 (m, 2 H); HRMS m/z calcd for C24H25N3O4F 
(M+H) + 438.1829, found 438.1804. 



30 
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Example 1 92: 1 -(Cyclopropvlmethyr)-7-|Y 4-fluorot>henvDmethvl1-4-hvdroxv-A^r 1 - 

(hvdroxvmethvD-2-methvlpropyl]-2-oxo-1.2-dihvdro-1.5-naphthvridine-3- 

carboxamide. 

5 The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. *H NMR 
(400 MHz, CDC1 3 ) 5 10.45 (d, J= 8.0 Hz, 1 H), 8.55 (s, 1 H), 7.44 (s, 1 H), 7.16 (dd, 
J= 8.6, 5.3 Hz, 2 H), 7.02 (t, J= 8.5 Hz, 2 H), 4.13 (s, 2 H), 4.07 (d, J= 6.2 Hz, 2 H), 
3.98 (m, 1 H), 3.82 (dd, J= 11.1, 3.8 Hz, 1 H), 3.75 (dd, J= 11.0, 7.1 Hz, 1 H), 2.40 
10 (br, 1 H), 2.03 (m, 1 H), 1.64 (br, 1 H), 1.05-0.99 (m, 6 H), 0.48 (m, 2 H), 0.39 (m, 2 
H); HRMS m/z calcd for C25H29N3O4F (M+H) + 454.2 142, found 454.2130. 

Example 193: l-rCvclopropvlmethvlV7-r('4-fluorophenvl)methvl1-4-hydroxv-iv'-ri- 
(hvdroxvmethvnpropvll-2-oxo- 1 ,2-dihvdro- 1 ,5-naphthvridine-3-carboxamide. 

15 The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. X H NMR 
(400 MHz, CDCI3) 8 10.33 (d, J= 7.8 Hz, 1 H), 8.54 (s, 1 H), 7.43 (s, 1 H), 7.15 (dd, 
8.2, 5.4 Hz, 2 H), 7.02 (t, J= 8.6 Hz, 2 H), 4.13 (s, 2 H), 4.10-4.04 (m, 3 H), 3.79 
(dd, J= 11.1, 3.8 Hz, 1 H), 3.70 (dd, J= 11.1, 6.2 Hz, 1 H), 1.78-1.58 (m, 2 H), 1.03- 

20 0.96 (m, 4 H), 0.47 (m, 2 H), 0.38 (m, 2 H); HRMS m/z calcd for C^HayNsC^F 
(M+H) + 40. 1 986, found 440. 1 978. 

Example 1 94: 1 -(Cvclopropylmethvl')-7-r ( 4-fluorophenvl)methvl]-4-hydroxv-A r -r 1 - 
methyl-2-(phenvloxy)emvll-2-oxo-1.2-dihvdro-1.5-naphthvridine-3-carboxamide. 

25 

The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. *H NMR 
(400 MHz, CDCI3) 5 10.38 (d, J= 8.2 Hz, 1 H), 8.55 (s, 1 H), 7.44 (s, 1 H), 7.29-7.24 
(m, 2 H), 7.16 (dd, J= 8.4, 5.3 Hz, 2 H), 7.02 (t, J= 8.6 Hz, 2 H), 6.96-6.91 (m, 3 H), 
30 4.55 (m, 1 H), 4.13 (s, 2 H), 4.1 1-3.99 (m, 4 H), 1.63 (br, 1 H), 1.44 (d, J= 6.9 Hz, 3 
H), 1.00 (m, 1 H), 0.48 (m, 2 H), 0.39 (m, 2 H); HRMS m/z calcd for C 29 H 2 9N 3 04F 
(M+H) + 502.2 142, found 502.2140. 
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Example 195: l-{[4-(Acetvlaminotohe^ 

hvdroxv-jV-r2-hydroxyethvlV2-oxo-L2--dilivdro-l .5-naphthvridine-3-carboxamide. 

5 The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. *H NMR 
(400 MHz, CDCI3/CD3OD) 5 10.19 (m, 1 H), 8.24 (s, 1 H), 7.22 (d, J= 8.3 Hz, 2 H), 
7.1 1 (s, 1 H), 6.81-6.71 (m, 6 H), 5.14 (br, 2 H), 3.80 (s, 2 H), 3.55 (t 5 J= 5.5 Hz, 2 
H), 3.38 (m, 2 H), 1.90 (s, 3 H); HRMS rn/z calcd for C27H26N4O5F (M+H) + 505.1887, 
10 found 505.1874. 

Example 196: 1 -(4--FluorophenvlV7-[(4-fluorophenvl)methvl] -4-hydroxy-jV r -»|"2- 
(methyloxy)ethyl]-2-oxo-L2-dih^ 

15 Ethyl l-(4~fluorophenyl)"-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l,2-dihydro- 
l,5-naphthyridine-3-carboxylate (21 mg, 0.048 mmol) was dissolved in ethanol (1 
mL) and [2-(methyloxy)ethyl]amine (0.05 mL) was added. This solution was heated 
in a microwave at 140°C for 20 minutes. The resulting suspension was concentrated 
under reduced pressure and 1 N hyrdrochloric acid was added to bring the mixture to 

20 a pH of 3. The resulting white solid was collected by vacuum filtration to yield l-(4- 
fluorophenyl)-7-[(4-fluorophenyl)m 

l,2-dihydro-l,5-naphthyridine-3-carboxamide (19.8 mg, 86%). *H NMR (CDCI3) 5 
10.07 (m, 1 H), 8.52 (s, 1 H), 7.30-7.28 (m, 2 H), 7.22-7.18 (m, 2 H), 7.02-6.92 (m, 4 
H), 6.70 (s, 1 H), 3.95 (s, 2 H), 3.65-3.60 (m, 2 H), 3.55-3.52 (m, 2 H), 3.33 (s, 3 H); 
25 MS m/z 459 (M+23). 

Example 1 97: 1 - ([4-fAcetvlamino>phenyllmethvl) -7-[(4-fluorophenvl)methvl]-4- 
hydroxy-7V-(4-hvdroxvbu^ 



30 The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. ! H NMR 
(400 MHz, CDCI3) 8 10.22 (s, 1 H), 8.52 (s, 1 H), 7.39 (d, J= 8.4 Hz, 2 H), 7.17 (s, 1 
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H), 6.99-6,92 (m, 6 H), 5.31 (br, 2 H), 3.99 (s, 2 H), 3.70 (t, J= 6.1 Hz, 2 H), 3.53- 
3.48 (m 9 2 H), 2.17 (s, 3 H), 1.79-1.64 (m, 4 H); HRMS m/z calcd for C 2 9H3oN 4 0 5 F 
(M+H) + 533.2200, found 533.2209. 

5 Example 198: 1- {[4-(Acetvlamino)phe^^ 
hvdroxv-i\f-r2-(methyloxv)et^^^ 
carboxamide. 

The title compound was prepared in a similar manner to that described in example 
10 152 using excess amine and ethanol as solvent to provide a white solid. T H NMR 

(400 MHz, CDC1 3 ) 8 10.30 (s, 1 H), 8.56 (s, 1 H), 7.40-7.34 (m, 3 H), 6.98-6.90 (m, 6 
H), 5.31 (br, 2 H), 4.00 (s, 2 H), 3.66 (m, 2 H), 3.59 (m 5 2 H), 3.39 (s, 3 H), 2.17 (s, 3 
H); HRMS m/z calcd for C 2 8H28N 4 0 5 F (M+H) + 5 19.2044, found 519.2021. 

15 Example 199: l-{[4-(Acetvlamino)phenvl]mefa^ 

hvdroxv-^/-(2-hydroxy-l -methylethvl)-2-oxo-L2-dihydro-l ,5-naphthvridine-3- 
carboxamide. 

The title compound was prepared in a similar manner to that described in example 
20 1 52 using excess amine and ethanol as solvent to provide a white solid. *H NMR 

(400 MHz, CDCI3) 5 10.12 (br, 1 H), 8.31 (s, 1 H), 7.28 (d, J= 8.4 Hz, 2 H), 7.17 (s, 
1 H), 6.85-6.76 (m, 6 H), 5.18 (br, 2 H), 4.07 (m, 1 H), 3.86 (s, 2 H), 3.50 (dd, J= 
10.2, 4.5 Hz, 1 H), 3.47 (dd, 10.7, 5.1 Hz, 1 H), 1.95 (s, 3 H), 1.14 (d, 6.4 Hz, 
3 H); HRMS m/z calcd for C28H28N4O5F (M+H) 4 " 519.2044, found 519.2048. 

25 

Example 200: l-(4-Fluorophenvl)-7-[r4-fluorophenyl)methvl]-4-hvdroxy-jV-(2- 
hydroxyethvn-2-oxo-1.2-dihvdro-L5-naphthyridine-3-carboxamide. 

In a similar manner to that described in example 196, from ethyl l-(4-fluorophenyl)- 
30 7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l,2-dihydro-l,5-naphthyridine-3- 

carboxylate (26 mg, 0.0596 mmol) and 2- amino ethanol (0.05 mL), was prepared 1- 
(4-fluorophenyl)-7-[(4-fluorophenyl^^ 
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l 5 2-dihydro-l ? 5-naphthyridine-3-carboxamide (24 mg, 87% yield) as a white solid. 
*H NMR (CDCI3) 5 10.14 (s, 1 H), 8.50 (s, 1 H), 7.29-7.24 (m, 2 H), 7.20-7.16 (m, 2 
H), 7.01-6.90 (m, 5 H), 6.71 (s, 1 H), 3.93 (s, 2 H), 3.76-3.73 (m, 2 H), 3.59-3.73 (m, 
2 H); HRMS m/z calcd for C24H20F2N3O4: 452.1422. Found: 452.1424. 

5 

Example 201 : l-([4-(Acetvlamino^phenyl^ 

hydroxv-iV^-hvdroxy-l -fhydroxvmethvl)ethvl]-2-oxo-l ^-dihvdro-LS- 
naphthvridine-3 -carboxamide. 

10 l H NMR (400 MHz, DMSO-rf 6 ) 8 10.38 (d, J= 8.9 Hz, 1 H), 9.90 (br, 1 H), 8.50 (s, 1 
H), 7.82-7.70 (m 5 3 H), 7.44 (d, J= 7.9 Hz, 2 H), 7.15 (m, 2 H), 7.06-6.98 (m, 4 H), 
5.39 (br, 2 H), 5.15 (br, 1 H), 4.90 (br, 2 H), 4.02 (s, 2 H), 3.96 (br, 1 H), 3.59-3.42 
(m, 4 H), 1.98 (s, 3 H); HRMS m/z calcd for C^gN^F (M+H) + 535.1993, found 
535.1987. 

15 

Example 202: 7-[(4-FluorophenvBmeth^ -2-oxo- 
l-[3-(l-pwolidinvlsulfonvl)propyl]-l,2-dihvdro-L5~naphthvri 

20 Ethyl 5 - [(4-fluorophenyl)methyl] -3 - [(trifluoroacetyl)amino] -2-pyridinecarb oxylate . 
To a cold (0 °C) solution containing ethyl 3-amino-5-[(4-fluorophenyl)methyl]-2- 
pyridinecarboxylate (300 mg, 1.09 mmol) and triethylamine (198 jaL, 1.42 mmol) in 
dichloromethane (4 mL) was added trifluoroacetic anhydride dropwise. The reaction 
mixture was allowed to stir overnight at room temperature. The reaction mixture was 

25 poured onto ice and extracted with dichloromethane. The combined organic layers 
were washed with water and brine, then dried over sodium sulfate. Filtration and 
concentration, followed by flash chromatography (0 to 3% gradient, methanol in 
dichloromethane) provided ethyl 5-[(4-fluorophenyl)methyl]-3- 
[(trifluoroacetyl)amino]-2-pyridinecarboxylate as a white solid. ! H NMR (400 MHz, 

30 CDCI3) 5 12.24 (br, 1 H), 8.85 (d, J= 1.5 Hz, 1 H), 8.39 (d, J= 1.8 Hz, 1 H), 7.13 
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(dd, J— 8.5, 5.3 Hz, 2 H), 6.98 (t, J= 8.7 Hz, 2 H), 4.51 (q, J= 7.0 Hz, 2 H), 4.03 (s, 
2 H), 1.45 (t, J= 7.2 Hz, 3 H); MS m/z 371 (M+H) + . 

Ethyl 5-[(4-fluorophenyl)methyl]-3- {[3-(l -pyrrolidinylsulfonyl)propyl]amino}-2- 
5 pyridinecarboxylate. To a solution of ethyl 5-[(4-fluorophenyl)methyl]-3- 

[(trifluoroacetyl)amino]-2-pyridinecarboxylate (206 mg, 0.556 mmol) inN,N~ 
dimethylformamide (2 mL) was added cesium carbonate (362 mg, 1.11 mmol) and 1- 
[(3-iodopropyl)sulfonyl]pyrrolidine (253 mg, 0.834 mmol), respectively. The 
reaction mixture was stirred at 80 °C for 5 hours, after which additional cesium 

10 carbonate (362 mg, 1.11 mmol) and l-[(3-iodopropyl)sulfonyl]pyrrolidine (253 mg, 
0.834 mmol) were added. The reaction mixture was stirred at 80 °C for an additional 
7 hours. The reaction mixture was cooled and diluted with toluene. The resulting 
mixture was washed with water and brine, then dried over sodium sulfate. Filtration 
and concentration, followed by flash chromatography (0 to 5% gradient, methanol in 

1 5 dichloromethane) provided ethyl 5-[(4-fluorophenyl)methyl]-3- {[3-(l - 

pyrrolidinylsulfonyl)propyl]amino}-2-pyridinecarboxylate as a clear oil. l H NMR 
(400 MHz, CDCI3) 8 7.89 (d, J= 1.3 Hz, 1 H), 7.79 (t, J= 5.7 Hz, 1 H), 7.13 (dd, J= 
8.5, 5.4 Hz, 2 H), 6.97 (t, J= 8.7 Hz, 2 H), 6.86 (s, 1 H), 4.41 (q, J= 7.2 Hz, 2 H), 
4.26 (t, J- 6.2 Hz, 2 H), 3.91 (s, 2 H), 3.37-3.31 (m, 4 H), 3.03 (m, 2 H), 2.19-2.09 

20 (m, 2 H), 1.95-1.89 (m, 4 H), 1.42 (t, J= 6.9 Hz, 3 H); MS m/z 450 (M+H) + . 

Ethyl 3 - { [ 3 -(ethyloxy)-3 -oxopropanoyl] [3 -( 1 -pyrrolidinylsulfonyl)propyl] amino }-5- 
[(4-fluorophenyl)methyl]-2-pyridinecarboxylate. To a solution of ethyl 5-[(4- 
fluorophenyl)methyl]-3- {[3-(l -pyrrolidinylsulfonyl)propyl] amino} -2- 

25 pyridinecarboxylate (32 mg, 0.0712 mmol) in 1,2 dichloromethane (250 \\L) was 

added ethyl malonyl chloride (45 |aL, 0.356 mmol). The reaction mixture was heated 
at 80 °C for 1 hour. The reaction mixture was cooled and diluted with 
dichloromethane, then washed with saturated aqueous sodium bicarbonate solution. 
The organic layer was dried over sodium sulfate. Filtration and concentration, 

30 followed by flash chromatography (0 to 5% methanol in dichloromethane) provided 
ethyl 3 - { [3 -(ethyloxy)-3 -oxopropanoyl] [3 -( 1 -pyrrolidinylsulfonyl)propyl] amino } -5 - 
[(4-fluorophenyl)methyl]-2-pyridinecarboxylate as a yellow oil. *H NMR (400 MHz, 
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CDCI3) 5 8.62 (d, J= 1.6 Hz, 1 H), 7.58 (d, J= 1.5 Hz, 1 H), 7.17 (dd, J= 8.4, 5.3 
Hz, 2 H), 7.01 (t, «/= 8.7 Hz, 2 H), 4.41 (q, J= 7.2 Hz, 2 H), 4.27-4.18 (m, 2 H), 4.04 
(s, 2 H), 4.02-3.88 (m, 2 H), 3.38-3.29 (m, 4 H), 3.19-2.93 (m, 4 H), 1.98 (t, J= 7.7 
Hz, 2 H), 1.94-1.90 (m, 4 H), 1.38 (t, J= 7.1 Hz, 3 H), 1.15 (t, J= 7.1 Hz, 3 H); MS 
5 jh/z 564.2 (M+H) + . 

Ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l-[3-(l- 

pyrrolidinylsulfonyl)propyl]- 1 ,2-dihydro~ 1 ,5-naphthyridine-3 -carboxylate. To a cold 
(0 °C) solution of ethyl 3-{[3-(ethyloxy)-3-oxopropanoyl][3-(l~ 

1 0 pyrrolidinylsulfonyl)propyl] amino } -5 -[(4-fluorophenyl)methyl] -2- 

pyridinecarboxylate (275 nig, 0.488 mmol) in ethanol (5 mL) was added sodium 
ethoxide (347 |uL, 3.09 M in ethanol, 1.07 mmol) dropwise. The reaction mixture was 
warmed to room temperature and stirred 10 minutes, then poured onto ice. Once the 
ice had melted, the mixture was diluted with water and washed with ethyl acetate. 

15 The aqueous layer was acidified with 1 N aqueous hydrochloric acid and extracted 
with ethyl acetate. The organic layer was washed with water and brine, then dried 
over sodium sulfate. Filtration and concentration provided ethyl 7-[(4- 
fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 -[3 -( 1 -pyrrolidinylsulfonyl)propyl] - 1 ,2- 
dihydro- 1 , 5 -naphthyridine-3 -carboxylate as a yellow oil. J H NMR (400 MHz, CDC1 3 ) 

20 5 8.51 (s, 1 H), 7.73 (s, 1 H), 7.23 (dd, J= 8.3, 5.4 Hz, 2 H), 7.02 (t, J= 8.7 Hz, 2 H), 
4.51 (q, J= 7.1 Hz, 2 H), 4.38 (t, J= 7.8 Hz, 2 H), 4.12 (s, 2 H), 3.37-3.33 (m, 4 H), 
3.05 (t, J= 6.5 Hz, 2 H), 2.18 (m, 2 H), 1.96-1.93 (m, 4 H), 1.48 (t, J= 7.2 Hz, 3 H); 
MSm/z518(M+H) + . 

25 7-[(4-fluorophenyl)methyl]-4-hydroxy-A r -[2-(methyloxy)ethyl]-2-oxo-l-[3-(l- 

pyrrolidinylsulfonyl)propyl]-l,2-dihydro-l,5-naphthyridine-3-carboxamide. To a 
solution of ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l-[3-(l- 
pyrrolidinylsulfonyl)propyl]-l,2-dihyd^o-l,5-naphthyridine-3-carboxylate (20 mg, 
0.0387 mmol) in. ethanol (1 mL) was added 2-methoxyethylamine (40 |xL, 0.460 

30 mmol). The reaction mixture was heated in a microwave at 140 °C for 20 minutes. 

The reaction mixture was concentrated in vacuo. Purification by reverse phase HPLC 
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provided 7-[(4-fluorophenyl)methyl]-4-hydroxy^ 

(l-pyrrolidinylsulfonyl)propyl]-^^ as a 

white solid. *H NMR (400 MHz, CDC1 3 ) 8 10.26 (s, 1 H), 8.57 (s, 1 H), 7.75 (s, 1 H), 
7.22 (dd, J= 8.5, 5.4 Hz, 2 H), 7.02 (t, J= 8.7 Hz, 2 H), 4.40 (t, J— 8.0 Hz, 2 H), 4.13 
5 (s, 2 H), 3.66 (q, J= 5.1 Hz, 2 H), 3.59 (m, 2 H), 3.42 (s, 3 H), 3.37-3.34 (m, 4 H), 

3.05 (t, J- 6.6 Hz, 2 H), 2.18 (m, 2 H), 1.97-1.93 (m, 4 H); HRMS C26H31FN4O6S 
(M+H) + calcd 547.1948, found 547.2009. 

Example 203: 7-[ (4-Fluorophenvl)methvl1-4-h^ 
10 [3-(l-pwolidinvlsulfonvflpropv^ 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 -[3-(l -pyrrolidinylsulfonyl)propyl]- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 
carboxylate and ethanolamine employing methods similar to those described in 
15 Example 202 and was obtained as a white solid: l H NMR (300 MHz, CDC1 3 ) 8 10.41 
(t, J= 5.5 Hz, 1 H), 8.58 (d, J- 1.4 Hz, 1 H), 7.77 (s, 1 H), 7.23 (m, 2 H), 7.02 (t, J= 

8.6 Hz, 2 H), 4.41 (t, J- 7.9 Hz, 2 H), 4.14 (s, 2 H), 3.87 (t, J= 5.3 Hz, 2 H), 3.65 (q, 
J= 5.3 Hz, 2 H), 3.38-3.33 (m, 4 H), 3.05 (t, J= 6.6 Hz, 2 H), 2.17 (m, 2 H), 1.98- 
1.93 (m, 4 H); HRMS C25H29FN4O6S (M+H) + calcd 533.1792, found 533.1860. 

20 

Example 204: 7-|"(4-fluorophenvl)methyl]-4-hydroxv-iV-P-(4-morpholinyl > )propvl1-2- 
oxo- 1 - F3 -( 1 -pyrrolidinvlsulfonvDprop vl] - 1 .2-dihvdro- 1 ,5 -naphthvridine-3 - 
carboxamide 

25 This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo-1 ~[3-(l -pyrrolidinylsulfonyl)propyl]- 1 ,2-dihydro-l ,5-naphthyridine-3- 
carboxylate and 3-aminopropyl morpholine employing methods similar to those 
described in Example 202 and was obtained as a white solid: *H NMR (400 MHz, 
CDCI3) 8 10.22 (t, J = 5.3 Hz, 1 H), 8.57 (s, 1 H), 7.76 (s, 1 H), 7.22 (dd, J= 8.5, 5.5 

30 Hz, 2 H), 7.02 (t, J= 8.6 Hz, 2 H), 4.39 (t, J~ 8.0 Hz, 2 H), 4.13 (s, 2 H), 3.84-3.82 
(m, 4 H), 3.53 (q, J = 6.6 Hz, 2 H), 3.38-3.34 (m, 4 H), 3.06 (t, J= 6.5 Hz, 2 H), 2.71- 
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2.62 (m, 6 H), 2.17 (m, 2 H), 1.98-1.93 (m, 6 H); HRMS C 3 oH3 8 FN 5 0 6 S (M+H) + 
calcd 616.2527, found 616.2609. 



Example 205: 7-r(4-Fluorophenvnmethvn-4-hvdroxv-iV-ri-methvl-2- 
5 (methvloxv)ethvil -2-oxo- 1 -[3-f 1 -pwolidinvlsulfonvDpropyll - 1 .2-dihvdro- 1.5- 
naphthvridine-3 -carboxamide 



This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo-1 -[3-(l -pyrrolidinylsulfonyl)propyl]-l ,2-dihydro-l ,5-naphthyridine-3- 

10 carboxylate and 2-methoxy isopropylamine employing methods similar to those 
described in Example 202 and was obtained as a white solid: l H NMR (300 MHz, 
CDC1 3 ) 5 10.17 (d, J= 8.6 Hz, 1 H), 8.56 (s, 1 H), 7.75 (s, 1 H), 7.22 (m, 2 H), 7.02 
(t, J= 8.7 Hz, 2 H), 4.43-4.33 (m, 3 H), 4.13 (s, 2 H), 3.48 (d, J= 4.7 Hz, 2 H), 3.41 
(s, 3 H), 3.38-3.33 (m, 4 H), 3.05 (t, J= 6.5 Hz, 2 H), 2.17 (m, 2 H), 1.97-1.92 (m, 4 

15 H), 1 .3 1 (d, J— 7.0 Hz, 3 H); HRMS C27H33FN4O6S (M+H) + calcd 56 1 .2 1 05, found 
561.2189. 

Example 206 : 7- r(4-Fluorophenvl)methyl| -4-hvdrox v-N-methyl-2-oxo- 1 - r2-oxo-2-( 1 - 
pyrrolidinvDethyl]- 1 .2-dihydro- 1 .5-naphthvridine-3-carboxamide 

20 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 - [2-oxo-2-( 1 -pyrrolidinyl)ethyl] - 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
and methylamine employing methods similar to those those described in Example 9 
and was purified by reverse phase preparative HPLC (C-18 stationary phase; 10- 
25 100% CH 3 CN/water/0.1% formic acid mobile phase). The product was obtained as a 
white solid: ! H NMR (CDC1 3 ) 5 14.3 (1H, br), 9.94 (1H, m), 8.54 (1H, s), 7.14 (3H, 
m), 7.02 (2H, t, J = 8.6 Hz), 4.86 (2H, s), 4.1 1 (2H, s), 3.51 (2H, t, J = 7 Hz), 3.46 
(2H, t, J = 7 Hz), 2.99 (3H, d, J = 5 Hz), 2.05 (2H, m, J = 7 Hz), 1.89 (2H, m, J = 7 
Hz); HRMS calcd for CasHasFN^+H 1 ": 439.1782. Found: 439.1794. 



30 
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Example 207: 7-r(4-FluoroDhenYnmethvlV4-hvdroxv-N--(3~hvdroxv-2.2- 

dimethvlpropvl)-2-oxo-14^ 

naphthyridine-3 -carboxamide 

5 This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo-l-[2-oxo-2-(l-pyrrolidinyl)ethy 

and 3-amino-2,2-dimethyl-l-propanol employing methods similar to those those 
described in Example 9 and was purified by reverse phase preparative HPLC (Ol 8 
stationary phase; 10-100% CH 3 CN/water/0.1% formic acid mobile phase). The 
10 product was obtained as a white solid: ! H NMR (CDC1 3 ) 5 14.4 (1H, br), 10.32 (1H, 
m), 8.56 (1H, s), 7.15 (2H, dd, J - 8.6, 5.5 Hz), 7.02 (3H 5 m), 4.88 (2H, s), 4.12 (2H, 
s), 3.49 (2H, t, J = 7 Hz), 3.46 (2H, t, J - 7 Hz), 3.33 (1H, t, J = 7 Hz), 3.30 (2H, d, J - 
7 Hz), 3,24 (2H, d, J = 7 Hz), 2.05 (2H, m, J - 7 Hz), 1.90 (2H, m, J = 7 Hz), 0.94 
(6H,s);HRMScalcd for C 2 7H3iFN 4 05+H + : 511.2357. Found: 511.2341. 

15 

Example 208: (±)-7-[(4"FluorophenvDmethvn-4-hvdroxV"N-ri-methvl-2" 
(methvloxv)ethvl]-2-oxo- 1 -[2-oxo-2-(l -p wolidinvDethyll- 1 ,2-dihvdro- 1 „5 - 
naphthvridine-3 -carboxamide 

20 This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo-1 -[2-oxo-2-(l -pyrrolidinyl)ethyl]-l ,2-dihydro-l ,5-naphthyridine-3-carboxylate 
and (±)-l-(methyloxy)-2-propanamine employing methods similar to those those 
described in Example 9 and was purified by reverse phase preparative HPLC (C-18 
stationary phase; 10-100% CH 3 CN/water/0.1% formic acid mobile phase). The 

25 product was obtained as a white solid: *H NMR (CDC1 3 ) S 14.5 (1H, br), 10.06 (1H, 
d, J = 8 Hz), 8.54 (1H, d, J = 1 Hz), 7.15 (2H, dd, J - 8.6, 5.5 Hz), 7.02 (3H, m), 4.91 
(1H, d, J = 17 Hz), 4.84 (1H, d, J - 17 Hz), 4.34 (1H, m), 4.1 1 (2H, s), 3.50-3.44 (6H, 
m), 3.39 (3H, s), 2.04 (2H, m, J = 7 Hz), 1.89 (2H, m, J = 7 Hz), 1.29 (3H, d, J - 7 
Hz); HRMS calcd for Cze^FN^+H*: 497.2200. Found: 497.2188. 



30 
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Example 209: 7-r(4-FluorophenvDmethvl^ 

r2-oxo-2-f 1 -pvrrolidinvnethvll- 1 .2-dihvdro- 1 .5-naphthvridine-3 -carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
5 oxo- 1 -[2-oxo-2-( 1 -pyrrolidinyl)ethyl] - 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
and (±)-l -amino-2-propanol employing methods similar to those those described in 
Example 9 and was purified by reverse phase preparative HPLC (C-18 stationary 
phase; 10-100% CH 3 CN/water/0.1% formic acid mobile phase). The product was 
obtained as a white solid: *H NMR (CDC1 3 ) 5 14.5 (1H, br), 10.32 (1H, m), 8.54 (1H, 
10 s), 7.15 (2H, dd, J = 8.5, 5.5 Hz), 7.08 (1H, s), 7.02 (2H, t, J = 8.5 Hz), 4.88 (2H, m), 
4.11 (2H, s), 4.05 (1H, m), 3.61 (1H, m), 3.51-3.44 (4H, m), 3.35 (1H, m), 2.20 (1H, 
d, J = 4 Hz), 2.04 (2H, m, J = 7 Hz), 1 .89 (2H, m, J = 7 Hz), 1 .26 (3H, d, J = 6 Hz); 
HRMS calcd for C 2 5H27FN 4 05+H + : 483.2044. Found: 483.2029. 

15 Example 210: >HHIM 

r2-oxo-2-(l -pyrrolidinvDethvll- 1 ,2-dihydro- 1 ,5 -naphthvridine-3 -carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 - [2-oxo-2-( 1 -pyrrolidinyl)ethyl] - 1 ,2-dihydro -1,5 -naphthyridine-3 -carboxylate 

20 and 2-ethoxyethylamine employing methods similar to those those described in 
Example 9 and was purified by reverse phase preparative HPLC (C-l 8 stationary 
phase; 10-100% CH 3 CN/water/0.1% formic acid mobile phase). The product was 
obtained as a white solid: X H NMR (CDC1 3 ) 8 10.18 (1H, br m), 8.53 (1H, d, J = 1 
Hz), 7.15 (2H, dd, J = 8.6, 5.5 Hz), 7.08 (1H, s), 7.02 (2H, m), 4.87 (2H, s), 4.1 1 (2H, 

25 s), 3.61 (4H, m), 3.59-3.44 (6H, m), 2.04 (2H, m, J - 7 Hz), 1.89 (2H, m, J = 7 Hz), 
1.22 (3H, t, J - 7 Hz); HRMS calcd for C26H29FN4O5+H" 1 ": 497.2200. Found: 
497.2190. 



Example 211: 7-[(2,4-difluorophenvl > )methvl1-4-hvdroxv-jV-(3-hvdroxv-2,2- 



30 dimethvlpropyO-2-oxo- 1 ,2-dihvdro- 1 ,5~naphthvridine-3-carboxamide 
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This compound was prepared from ethyl 7-[(2 5 4-difluorophenyl)methyl]-4-hydroxy- 
2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3 -carboxylate and 3-amino-2,2- 
dimethylpropanol employing methods similar to those described in Example 9 and 
was obtained as a white solid: l H NMR (d 6 -DMSO) tautomers are observed 8 1 1.80 
5 (1H, br s ), 10.93 (1H, br s), 10.22 (1H, br s), 8.18 (0.29H, s), 8.13 (0.7 1H, s), 7.45- 
7.38 (1H, m), 7.30 (1H, s) 5 7.27-7.21 (1H, m), 7.09-7.05 (1H, m), 4.59 (1H, m), 4.02 
(2H, s), 3.17-3.05 (4H, m), 0.81 (6H, s); HRMS calcd for C 2 iH2iF 2 N 3 04+H f : 
418.1578. Found 418.1569. 

10 Example 212: l-ir4-(Acetvlamino > >phenvl1methvli-7-[(4-fluorophenvl)methvl]- 
4-hydroxv-iV-r3-(4-morpholinvl)propvll-2-oxo- 1 ,2-dihydro- 1 .5-naphthvridine-3- 
carboxamide. 

The title compound was prepared in a similar manner to that described in example 
15 152 using excess amine and ethanol as solvent to provide a white solid as a formate 
salt. 'HNMR (400 MHz, CDC1 3 ) 8 10.27 (s, 1 H), 8.51 (s, 1 H), 8.27 (s, 1 H), 7.42 
(s, 1 H), 7.37 (d, J= 8.1 Hz, 2 H), 7.16 (s, 1 H), 6.97-6.91 (m, 6 H), 5.94 (br, 2 H), 
5.29 (br, 2 H), 3.98 (s, 2 H), 3.77 (m, 4 H), 3.51 (m, 2 H), 2.68-2.60 (m, 6 H), 2.16 (s, 
3 H), 1.91 (m, 2 H); HRMS m/z calcd for CsaHssFNjOs (M+H) + 588.2622, found 
20 588.2613. 

Example 213: l-(r4-(Acetylamino)phenvl1methvl>-7-r(4-fluorophenvDmethvl1-4- 
hydroxv-iV- \ 1 -(hvdroxvmethvDbutyll -2-oxo- 1 .2-dihvdro- 1 ,5 -naphthvridine-3 - 
carboxamide. 

25 The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid . J H NMR 
(400 MHz, CDCI3) 5 10.29 (d, J= 8.2 Hz, 1 H), 8.52 (s, 1 H), 7.39-7.36 (m, 3 H), 
7.16 (s, 1 H), 6.97-6.89 (m, 6 H), 5.28 (br, 2 H), 4.18 (m, 1 H), 3.98 (s, 2 H), 3.80 (dd, 
J= 11.1, 3.5 Hz, 1 H), 3.69 (dd, J= 11.4, 6.4 Hz, 1 H), 2.31 (br, 2 H), 2.16 (s, 3 H), 

30 1 .62 (m, 2 H), 1 .43 (m, 2 H), 0.94 (t, /= 7.3 Hz, 3 H); HRMS m/z calcd for 
C30H32FN4O5 (M+H) + 547.2357, found 547.2342. 
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Example 214: l"ir4-(Acetvlamino)phenvl1methvl>~iV : -butvl--7-r(4- 
fluorophenvDmethvll -4-hydrox v-2-oxo- 1 ,2-dihvdro- 1 .5 -naphthvridine-3 - 
carboxamide. 

5 The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid . *H NMR 
(400 MHz, CDCI3) 5 10.16 (s, 1 H), 8.49 (s, 1 H), 7.41 (s, 1 H), 7.37 (d, J= 8.2 Hz, 2 
H), 7.15 (s, 1 H), 6.96-6.90 (m, 6 H), 5.30 (br, 2 H), 3.97 (s, 2 H), 3.44 (m 5 2 H), 2.15 
(s, 3 H), 1.62 (m, 2 H), 1.41 (m, 2 H), 0.94 (t, J - 7.5 Hz, 3 H); HRMS m/z calcd for 
10 C29H30N4O4F (M+H) + 517.2251, found 517.2241. 

Example 215: 7-f (4-Fluorophenvl)methvri -4-hvdroxv-jV-(2-hvdroxvethvlV2-oxo- 1 - 
( [4-f 1 -pvrrolidinvnphenvl]methvl> - 1 .,2-dihvdro- 1 .5 -naphthvridine-3 -carboxamide. 

15 The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid as its 
hydrochloride salt. *H NMR (400 MHz, DMSO-J 6 ) 8 10.48 (s, 1 H), 8.45 (s, 1 H), 
7.72 (s, 1 H), 7.17 (m, 2 H), 7.02 (m, 2 H), 6.95 (d, J= 7.3 Hz, 2 H), 6.35 (d, J= 7.8 
Hz, 2 H), 5.28 (m, 2 H), 4.89 (br, 1 H), 4.00 (s, 2 H), 3.52 (m, 2 H), 3.40 (m, 2 H), 

20 3.12 (m, 4 H), 1.89 (m, 4 H); HRMS m/z calcd for C29H30N4O4F (M+H) + 517.2251, 
found 517.2257. 

Example 216: 7-r(2,4-DifluoroT3henvl > )methvn-4-hvdroxv-A^r3-(4- 
morpholinvPpropvll-2-oxo-l ,2-dihydro-l ,5-naphthyridine-3-carboxamide 
25 This compound was prepared from ethyl 7-[(2,4-difluorophenyl)methyl]-4-hydroxy- 
2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate and 4-(3- 

aminopropyl)morpholine employing methods similar to those described in Example 2 
and was obtained as a white solid: ! H NMR (de-DMSO) tautomers are observed 8 
11.75 (1H, br s), 10.7 (1H, br s), 10.20 (1H, br s), 8.17 (0.45H, s), 8.15 (0.55H, s), 
30 7.45-7.21 (3H, m), 7.10-7.04 (1H, m), 4.02 (2H, s), 3.56-3.51 (4H, m), 3.31-3.24 (2H, 
m), 2.48-2.32 (6H, m), 1.65-1.61 (2H, m); HRMS calcd for C 2 3H24F 2 N404+H + : 
459.1844. Found 459.1856. 
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Example 217: 7~[r4-FluorQphenvDmethvl]"4"hvdroxv-l-r2-methylpropvD^4- 
morpholinvl-2-oxo- 1 .2-dihvdro- 1 ,5 -naphthvridine-3 -carboxamide. 

5 The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. l H NMR 
(400 MHz, CDC1 3 ) 8 11.05 (s, 1 H), 8.57 (s, 1 H), 7.28 (s, 1 H), 7.16 (dd, J= 8.3, 5.3 
Hz, 2 H), 7.05 (t, J= 8.5 Hz, 2 H), 4.14 (s, 2 H), 3.97 (br, 2 H), 3.87 (m, 4 H), 2.99 
(m, 4 H), 1.97 (m, 1 H), 0.89 (d, J= 6.8 Hz, 6 H); HRMS m/z calcd for C24H28N4O4F 
10 (M+H) + 455.2095, found 455.2096. 

Example 218: 7- [(4-Fluorophenvl)methvl] -4-hvdroxv- 1 -(2-methvlpropvlV2-oxo-iV- 
4HA ,2,4"triazol-4-vl-L2"dihvdro-L5-naphthyridine-3-carboxamide. 

15 The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. *H NMR 
(400 MHz, CDCI3) 5 12.92 (s, 1 H), 8.65 (s, 1 H), 8.32 (s, 2 H), 7.34 (s, 1 H), 7.19 
(dd, J= 8.5, 5.3 Hz, 2 H), 7.08 (m, 2 H), 4.18 (s, 2 H), 4.03 (br, 2 H), 1.98 (m, 1 H), 
0.92 (d, J= 8.1 Hz, 6 H); MS m/z 437 (M+l). 

20 

Example 219: l-l4-r(Dimethylamino)carbonvllphenyl>-7-[f4"fluorophenvl)methyl1- 
4-hvdroxv-A^(2-hvdroxvethvlV2-oxo- 1 ,2-dihvdro- 1 ,5 -naphthvridine-3 -carboxamide. 

Step 1: Synthesis of 3-({4-[(dimethylamino)carbonyl]phenyl}amino)-5-[(4- 

25 fluorophenyl)methyl]-2-pyridinecarboxylic acid. 

To a dry 100 mL flask under a nitrogen atmoshere was added ethyl 3-amino-5-(4- 
fluorobenzyl)pyridine-2-carboxylate (89 mg, 0.325 mmol) described in example 1, 
Cs 2 C0 3 (148 mg, 0.455 mmol), Pd 2 dba 3 (1.5 mg, 0.0016 mmol), and Xantphos (2.8 
mg, 0.0049 mmol). Dioxane (15 mL) and 4-amino-A^,A^dimethylbenzamide (1.25 mL 

30 of a 0.78 M solution in dioxane, 0.975 mmol) were added and the resulting solution 
was refluxed for 2 hrs. Sodium tert-butoxide (94 mg, 0.975 mmol) was added and the 
mixture was stirred for 10 minutes. The mixture was cooled to ambient temperature, 
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diluted with dichloromethane, filtered through Celite and concentrated under reduced 
pressure. Water was added and the aqueous layer was washed with ethyl acetate and 
then acidified with 1 N hydrochloric acid to a pH of 4. The resulting yellow 
precipitate was collected by vacuum filtration to yield 3~({4- 
5 [(dimethylamino)carbonyl]phenyl}amino)-5-[(4-fluorophenyl)methyl]-2- 

pyridinecarboxylic acid (120 mg, 94% yield). *H NMR (CDC1 3 ) 5 7.82 (s, 1 H), 7.46 
(s, 1 H), 738 (d, 8.4 Hz, 2 H), 7.13 (d, J= 8.4 Hz, 2 H), 7.09-7.05 (m, 2 H), 6.97 - 
6.93 (m, 2 H), 3.88 (s, 2 H), 3.07 (s, 3 H), 2.99 (s, 3 H); MS m/z 392 (M-l). 

10 Step 2: Synthesis of methyl 3-({4-[(dimethylamino)carbonyl]phenyl}amino)-5-[(4- 
fluorophenyl)methyl]-2-pyridinecarboxylate. 

3-({4-[(dimethylamino)carbonyl]phenyl}amino)-5-[(4-fluorophenyl)methyl]-2- 
pyridinecarboxylic acid (79 mg, 0.201 mmol) was dissolved in a 9:1 acetonitrile: 
methanol solution (5 mL) and trimethylsilyldiazomethane (0.3 mL, 0.603 mmol) was 

15 added and the reaction was stirred at ambient temperature until complete by TLC 
(10% methanol/dichloromethane). The mixture was concentrated under reduced 
pressure, aqueous sodium bicarbonate was added, and the aqueous layer was extracted 
with chloroform. The combined organics were washed with brine and dried over 
sodium sulfate to yield methyl 3-({4-[(dimethylamino)carbonyl]phenyl}amino)-5-[(4- 

20 fluorophenyl)methyl]-2-pyridinecarboxylate (40.5 mg, 49% yield). *H NMR (CDCI3) 
5 9.49 (s, 1 H), 8.00 (s, 1 H), 7.34-7.36 (m, 3 H), 7.12-7.05 (m, 4 H), 6.97-6.94 (m, 2 
H), 3.97 (s, 3 H), 3.87 (s, 2 H), 3.07 (br s, 3 H), 3.02 (br s, 3 H); MS m/z 408 (M+l). 

Step 3: Synthesis of methyl l-{4-[(dimethylamino)carbonyl]phenyl}-7-[(4- 
25 fluorophenyl)methyl]-4-hydroxy-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate. 
In a manner similar to that described in step 2 of example 128, from methyl 3-({4- 
[(dimethylamino)carbonyl]phenyl}amino)-5-[(4-fluorophenyl)methyl]-2- 
pyridinecarboxylate (40 mg, 0.098 mmol), and methyl 3-chloro-3-oxopropanoate 
(0.02 mL, 0.187 mmol) was prepared methyl 3-{{4- 
30 [(dimethylamino)carbonyl]phenyl} [3 -(methyloxy)-3 -oxopropanoyl] amino } -5 - [ (4- 
fluorophenyl)methyl]-2-pyridinecarboxylate as a yellow oil. MS m/z 508 (M+l). 
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In a manner similar to that described in step 2 of example 128, from methyl 3-{{4- 
[(dimethylamino)carbonyl]phenyl}[3-(methyloxy)-3-oxopropanoyl]amino}-5-[(4- 
fluorophenyl)methyl]-2~pyridinecarboxylate (28 mg, 0.055 mmol), methanol (10 mL), 
and sodium methoxide (0.04 mL of a 6.2 M solution in methanol) was prepared 
5 methyl 1 - {4-[(dimethylamino)carbonyl]phenyl} -7-[(4-fluorophenyl)methyl]-4~ 

hydroxy-2-oxo-l,2-dihydro-l 3 5-naphthyridine-3-carboxylate (32 mg, 68 % yield over 
2 steps) as a yellow solid. *H NMR (CDC1 3 ) 5 8.45 (s, 1 H), 7.60 (d, J = 8.4 Hz, 2 
H), 7.26 (d, J= 8.4 Hz, 2 H), 7.02-6.99, (m, 2 H), 6.95-6.92 (m, 2 H), 6.82 (s, 1 H), 
3.99 (s, 3 H), 3.92 (s, 2 H), 3.14 (s, 3 H), 2.99 (s, 3 H); MS m/z 476 (M+l). 

10 

Step 4: Synthesis of l-(4-fluorophenyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-A r -(2- 
hydroxyethyl)-2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -c arbox amide . 
In a similar manner to that described in example 196, from methyl l-{4- 
[(dimethylamino)carbonyl]phenyl} -7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2- 

15 dihydro-l,5-naphthyridine-3-carboxylate (20 mg, 0.0421 mmol), 2-aminoethanol 
(0.05 mL) and methanol (2 mL), was prepared l-(4-fluorophenyl)-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-iV 1 (2-hydroxyethyl)-2-oxo- 1 ,2-dihydro- 1 ,5- 
naphthyridine-3-carboxamide (14.64 mg, 69% yield) as a white solid after purification 
by reverse phase HPLC. X H NMR (CDC1 3 ) 5 10.19 (m, 1 H), 8.51 (s, 1 H), 7.64 (d, J 

20 = 8.4 Hz, 2 H), 7.27 (d, J= 8.4 Hz, 2 H), 7.02-6.99 (m, 2 H), 6.95-6.90 (m, 2 H), 6.78 
(s, 1 H), 3.93 (s, 2 H), 3.79 (t, J= 5.2 Hz, 2 H), 3.59 (q, J= 10.4, 5.2, 2 H), 3.15 (s, 3 
H), 3.04 (s, 3 H). 

Example 220: 7V-|"2-racetvlamino)ethyl1-l - (4-fY dimethvlamino)carbonvl]phenvl>-7- 
25 r(4-fluorophenvl)methvl1 -4-hvdroxv-2-oxo- 1 ,2-dihvdro- 1 ,5-naphthvridine-3- 
carboxamide. 

In a similar manner to that described in example 196, from from methyl l-{4- 
[(dimethylamino)carbonyl]phenyl}-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l,2- 
30 dihydro-l,5-naphthyridine-3-carboxylate (8 mg, 0.0168 mmol), 7V-(2- 
amino ethyl) acetamide (10 mg, 0.098 mmol) and methanol (2 mL), was prepared N- 
[2-(acetylamino)ethyl]-l-{4-[(dimethylamino)carbonyl]phenyl}-7-[(4- 
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fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxamide 
(4.9 mg, 54 % yield) as a white solid after purification by reverse phase HPLC. X H 
NMR (CDC1 3 ) 5 10.14 (m, 1 H), 8.52 (s, 1 H), 7.65 (d, J= 8.4 Hz, 2 H), 7.27 (d, J 
=8.4 Hz, 2 H), 7.02-6.98 (m, 2 H), 6.95-6.90 (m, 2 H), 6.79 (s, 1 H) 5 6.03 (br s, 1 H), 
5 3.94 (s, 2 H), 3.57-3.54 (m, 2 H), 3.47-3.42 (m, 2 H), 3.16 (s, 3 H), 3.04 (s, 3 H)„ 1.95 
(s, 3 H); MS mJz 546 (M+l). 

Example 221: 1 - (4-r(dimethvlamino)carbonvllphenyli -7-[(4-fluorophenyDniethvl1 - 
4-hvcfroxv-2-oxo-iV-[3-(2-oxo-l-pyrc^ 
10 3-carboxamide. 

In a similar manner to that described in example 196, from methyl l-{4- 
[(dimethylamino)carbonyl]phenyl} -7-[(4-flnorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2- 
dihydro- l,5-naphthyridine-3-carboxylate (20 mg, 0.0421 mmol), l-(3-aminopropyl)- 

15 2-pyrrolidinone (0.05 mL), and methanol (2 mL), was prepared l-{4- 
[(dimethylamino)carbonyl]phenyl}-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-^ 
[3-(2-oxo- l-pyrrolidinyl)propyl]- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxamide 
(20 mg, 80 % yield) as a white solid after purification by reverse phase HPLC. 'H 
NMR (CDCI3) 5 10.04 (t, J= 6 Hz, 1 H), 8.51 (d, J= 1.6 Hz, 1 H), 7.65 (d, 7= 8.4 

20 Hz, 2 H), 7.28 (d, J= 8.4 Hz, 2 H), 7.03-6.99 (m, 2 H), 6.96-6.91 (m, 2 H), 6.79 (d, J 
= 1.6 Hz, 1 H), 3.94 (s, 2 H), 3.45-3.33 (m, 6 H), 3.16 (s, 3 H), 3.06 (s, 3 H), 2.36 (t, J 
= 8 Hz, 2 H), 2.05-1.97 (m, 2 H), 1.87-1.80 (m, 2 H); MS m/z 586 (M+l). 

Example 222: 7-r(4-Fluorophenvnmethvll-4-hvdroxv-2-oxo-A^-r3-(2-oxo-l- 
25 p vnrolidinvDprop vl] - 1 - { [4-( 1 -pvrrolidmvl)phenvl]methvl> - 1 .2-dihydro- 1.5- 
rLaphthyridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a yellow solid. ! H NMR 
30 (400 MHz, CDCI3) 3 10.40 (s, 1 H), 8.51 (s, 1 H), 7.37 (s, 1 H), 7.26 (m, 2 H), 7.03- 
6.93 (m, 2 H), 6.87 (m, 2 H), 6.40 (m, 2 H), 5.27 (s, 2 H), 4.01 (s, 2 H), 3.53-3.37 (m, 
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6 H), 3.24 (m, 4 H), 2.78-2.29 (m, 4 H), 2.09-1.95 (m, 4 H), 1.90 (m, 2 H); HRMS 
w/z calcd for Ca^NsC^FNa (M+Na) + 620.2649, found 620.2658. 

Example 223: 7-r(4-FluorophenvDmethvl1-4-hvdTOXv-A^-(3-hvdroxv-2.2- 
5 dimethvlpropvl)-2-oxo-l - l[4-(l -pvrrolidinvl)phenvl1methvl>- 1 .2-dihvdro-l ,5- 
naphthvridme-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. T H NMR 
10 (400 MHz, CDC1 3 ) 8 10.59 (s, 1 H), 8.51 (s, 1 H), 7.36 (s, 1 H), 7.02-6.91 (m, 4 H), 
6.86 (d, J= 8.2 Hz, 2 H), 6.39 (d, J= 8.3 Hz, 2 H), 5.26 (s, 2 H), 4.00 (s, 2 H), 3.40 
(br, 1 H), 3.33 (m, 2 H), 3.27-3.20 (m, 6 H), 1.98 (m, 4 H), 0.96 (s, 6 H); HRMS m/z 
calcd for C 3 2H35N40 4 FNa (M+Na) + 581.2540, found 581.2531. 

15 Example 224: 1- (4-r(Dimethvlamino)carbonvl1phenvll -7-[(4-fluorophenvl)methvl1- 
4-hvdroxv~A r -[2-(4-morpholinvl)ethvl1-2-oxo-L2-dihvdro-l J-naphthvridine-3- 
carboxamide. 

In a similar manner to that described in example 196, from methyl l-{4- 
20 [(dimethylamino)carbonyl]phenyl}-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l,2- 
dihydro-l,5-naphthyridine-3-carboxylate (20 mg, 0.0421 mmol), [2-(4- 
morpholinyl)ethyl] amine (0.05 mL), and methanol (2 mL), was prepared l-{4- 
[(dimethylamino)carbonyl]phenyl} -7- [(4-fluorophenyl)methyl] -4-hydroxy-N- [2-(4- 
morpholinyl)ethyl]-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxamide (20 mg, 83 
25 % yield) as a tan solid after purification by reverse phase HPLC. *H NMR (CDC1 3 ) 5 
10.02 (br s, 1 H), 8.50 (s, 1 H), 7.64 (d, (J= 8.4 Hz, 2 H), 7.26 (d, J= 8.4 Hz, 2 H), 
7.01-6.98 (m, 2 H), 6.94 (m, 2 H), 6.77 (s, 1 H), 3.93 (s, 2 H), 3.71-3.68 (m, 4 H), 
3.58 (q, J= 12.4, 6.4 Hz, 2 H), 3.15 (s, 3 H). 3.05 (s, 3 H), 2.63 (t, J= 6.4 Hz, 2 H), 
2.56-2.54 (m, 4 H); MS m/z 574 (M+l). 

30 

Example 225: 7-r(4-Fluorot)henvnmethvl1-4-hvdroxv-A^methvl-2-oxo-l-ir4-( 1- 
pyrrolidinvDphenvllmethvll - 1 ,2-dihvdro- 1 ,5-naphthvridine-3-carboxamide. 



WO 2005/077050 



PCT/US2005/004085 



178 



The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. X H NMR 
(400 MHz, CDC1 3 ) 5 10.18 (s, 1 H), 8.50 (s, 1 H), 7.36 (s, 1 H), 7.02-6.92 (m, 4 H), 
5 6.86 (d, J= 8.5 Hz, 2 H), 6.39 (d, J= 8.5 Hz, 2 H), 5.25 (s, 2 H), 4.00 (s, 2 H), 3.22 
(m, 4 H), 3.01 (d, J= 4.5 Hz, 3 H), 1.98 (m, 4 H); HRMS m/z calcd for 
C 2 8H27N 4 05FNa (M+Na) + 509.1965, found 509.1947. 

Example 226: U\2-C1 J-dioxidote1xahvdro-2i^l,2~thiazin-2-vnethvl1-7-r(4- 
10 fluorophenvl)methvlV4-hvdroxv--A r -[2-(methvloxv^ethvl1-2-oxo--l -2-dihvdro-l ,5- 
naphthyridine-3-carboxamide 

2-(2-Chloroethyl)tetrahydro-2i7-l,2-thiazine 1,1 -dioxide. To a cold (0 °C) suspension 
of sodium hydride (823 mg, 60% in oil, 0.0206 mol) in N,N-dimethylformamide (20 

15 mL) was added a solution of tetrahydro-2#-l,2-thiazine 1,1-dioxide (2.53 g, 0.0187 
mol) in N,N-dimethylformamide (30 mL). The resulting mixture was stirred at room 
temperature 1 hour. l-Bromo-2-chloroethane was added and the reaction mixture was 
stirred overnight at room temperature. The reaction mixture was concentrated in 
vacuo, then chromato graphed on silica gel (30 to 70%, ethyl acetate in hexanes). The 

20 resulting residue was triturated with ether and the solids were filtered off. The filtrate 
was concentrated to give 2-(2-chloroethyl)tetrahydro-2//-l,2-thiazine 1,1-dioxide, 
which was partially contaminated with starting material, and was taken on to the next 
step. *H NMR (400 MHz, CDC1 3 ) 5 3.60 (t, J r = 6.6 Hz, 2 H), 3.47-3.42 (m, 4 H), 
3.01 (t, J= 6.0 Hz, 2 H), 2.18 (m, 2 H), 1.66 (m, 2 H). 

25 

2-(2-iodoethyl)tetrahydro-2i7- 1 ,2-thiazine 1,1-dioxide. To a solution of 2-(2- 
chloroethyl)tetrahydro-2^-l,2-thiazine 1,1-dioxide (1.3 g, 6.6 mmol) in acetone (13 
mL) was added sodium iodide (4.9 g, 33 mmol). The reaction mixture was heated at 
80 °C overnight. The reaction mixture was cooled to room temperature and filtered. 
30 The filtrate was concentrated in vacuo. The solids were taken up in dichloromethane 
and filtered. The filtrate was concentrated and chromatographed (0 to 5%, methanol 
in dichloromethane) to provide 2-(2-iodoethyl)tetrahydro-2,f/-l,2-thiazine 1,1-dioxide 
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as an orange solid. X H NMR (400 MHz, CDC1 3 ) 5 3.51-3.42 (m, 4 H), 3.25 (t, J = 7 A 
Hz, 2 H), 3.02 (t, J= 6.0 Hz, 2 H), 2.20 (m, 2 H), 1.69 (m, 2 H). 

Ethyl 3- {[2-(l , l-dioxidotetrahydro-2#-l ,2-tWazin-2-yl)ethyl] amino} -5-[(4- 
5 fluorophenyl)methyl]-2-pyridinecarboxylate. To a solution of ethyl 5-[(4- 

fluorophenyl)methyl] -3 - [(trifluoroacetyl)amino] ~2-pyridinecarboxylate (304 mg, 
0.821 mmol) in N 3 N-dimethylformamide (3 mL) was added cesium carbonate (535 
mg, 1.64 mmol) and 2-(2-iodoethyl)tetrahydro-2//-l,2-thiazine 1,1 -dioxide (356 mg, 
1.23 mmol), respectively. The reaction mixture was stirred at 80 °C for 5 hours. 

10 Additional cesium carbonate (535 mg, 1.64 mmol) and 2-(2~iodoethyl)tetrahydro-2i/- 
1,2-thiazine 1,1 -dioxide (356 mg, 1.23 mmol) were added and the reaction mixture 
was stirred overnight at 80 °C. The reaction mixture was cooled and diluted with 
toluene. The organic layer was washed with water and brine, then dried over sodium 
sulfate. Filtration and concentration, followed by flash chromatography (0 to 5%, 

1 5 methanol in dichloromethane) to provide ethyl 3 - { [2-( 1 , 1 -dioxidotetrahydro-2/Z- 1 ,2- 
thiazin-2-yl) ethyl] amino } -5 - [(4-fluorophenyl)methyl] -2 -pyridinecarboxylate, which 
was slightly contaminated and taken on to the next step. 

Ethyl 3- { [2-(l , 1 -dioxidotetrahydro-2#- 1 ,2-thiazin-2-yl)ethyl] [3-(ethyloxy)-3- 
20 oxopropanoyl] amino } -5 - [(4-fluorophenyl)methyl] -2-pyridinec arboxylate 

This compound was prepared from ethyl 3- {[2-(l „ 1 -dioxidotetrahydro-2/7- 1 ? 2~thiazin- 
2-yl)ethyl]amino} -5-[(4-fluorophenyl)methyl]-2-pyridinecarboxylate employing 
methods similar to those described in Example 202. The crude material was 
chromatographed on silica gel (0 to 5%, methanol in dichloromethane) to provide 
25 ethyl 3- { [2-( 1 , 1 -dioxidotetrahydro-2Jy r - 1 ,2-thiazin-2-yl)ethyl] [3-(ethyloxy)-3- 

oxopropanoyl]amino}-5-[(4-fluorophenyl)methyl]-2-pyridinecarboxylate which was 
slightly contaminated and taken on to the next step. 

Ethyl 1 -[2-(l , 1 -dioxidotetxahydro-2#- 1 ,2-thiazin-2-yl)ethyl]-7-[(4- 
30 fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate. 
This compound was prepared from ethyl 3-{[2-(l,l-dioxidotetrahydro-2 J fiT-l,2-thiazin- 
2-yl) ethyl] [3 -(ethyloxy) -3 -oxopropanoyl] amino } -5 - [(4-fluorophenyl)methyl] -2 - 



WO 2005/077050 



PCT/US2005/004085 



180 

pyridinecarboxylate employing methods similar to those described in Example 202. 
The procedure provided ethyl 1 -[2-(l , 1 -dioxidotetrahydro-2i/~ 1 ? 2-thiazin-2-yl)ethyl]- 
7-[(4-fluorophenyl)methyl]-4^ 

carboxylate which was slightly contaminated and taken on to the next step. 1 H NMR 
5 (400 MHz, CDC1 3 ) 5 8.40 (s, 1 H), 7.23 (s, 1 H), 7.10 (m, 2 H), 6.93 (m, 2 H), 4.42- 
3.20 (m, 10 H), 2.90 (m, 2 H), 2.10 (m, 2 H), 1.50 (m, 2 H) 1.20 (m ? 3 H); MS m/z 
504 (M+H) + . 

1 -[2-(l , 1 -dioxidotetrahydro^JFf-l ,2-ttaazin-2-yl)ethyl]-7-^ 
1 0 hydroxy-A^-[2-(methyloxy)ethyl]-2-oxo- 1 ? 2-dihydro- 1 ,5-naphthyridine~3- 

carboxamide. This compound was prepared from ethyl 1 -[2-(l , 1 -dioxidotetrahydro- 
2H- 1 5 2-thiazin-2-yl)ethyl]-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l ,2-dihydro- 
l,5-naphthyridine-3-carboxylate and 2-methoxyethylamine employing methods 
similar to those described in Example 202 and was obtained as a white solid: X H NMR 
15 (400 MHz, CDCI3) 5 10.23 (s, 1 H), 8.55 (s, 1 H), 7.85 (s, 1 H), 7123 (m, 2 H), 6.99 (t, 
J= 8.7 Hz, 2 H), 4.37 (t, J= 7.2 Hz, 2 H), 4.10 (s, 2 H), 3.64 (q, J= 5.2 Hz, 2 H), 
3.58 (m, 2 H), 3.43-3.35 (m, 4 H), 3.41 (s, 3 H), 2.95 (t, J= 6.1 Hz, 2 H), 2.17 (m, 2 
H), 1.57 (m, 2 H); MS m/z 533 (M+H) + . 

20 

Example 227: 7-r(4-Fluorophenvl)methvl]-4-hvdroxv-A^(2--hvdroxvethvl)--2--oxo- 1 - 
(4-pvridinvlmethvlV 1 ,2-dihvdro- 1 ,5-naphthvridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
25 152 using excess amine and ethanol as solvent to provide a white solid as a 

hydrochloride salt. l U NMR (400 MHz, CDCI3/CD3OD) 5 8.31 (s, 1 H), 8.22 (d, J= 
5.6 Hz, 2 H), 6.92 (s, 1 H), 6.83-6.73 (m, 6 H), 5.23 (s, 2 H), 3.84 (s, 2 H), 3.58 (m, 2 
H), 3.43-3.38 (m, 3 H), 2.59 (br, 1 H); HRMS m/z calcd for C24H 2 iN40 4 FNa (M+Na) + 
471.1445, found 471.1453. 

30 

Example 228: 7-[(4-Fluoror)henvl > >methvl1-4-hvdroxv-iV-methvl-2-oxo-l-f4- 
nvridinvlmethvlV1.2-dihvdro-l,5-naphthvridine-3-carboxamide. 
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The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid as a 
hydrochloride salt. *H NMR (400 MHz, DMSO-<4) 8 9.93 (s, 1 H), 8.68 (br, 2 H), 
5 8.54 (s, 1 H), 7.73 (s, 1 H), 7.63 (br, 2 H), 7.18 (br, 2 H), 7.02 (br, 2 H), 5.67 (s, 2 H), 

4.01 (s, 2 H), 2.88 (s, 3 H); HRMS m/z calcd for CasH^N^FNa (M+Na) + 441.1339, 
found 441.1336. 

Example 229: 7-[(4-Fluorophenvnmethvl1-4-hydroxv-2-oxo-A r -f 3-(2-oxo-l - 
10 pyrrolidinyDpropyll-1 -f 4-pyridinvlmethvl>-l ,2-dihvdro-l ,5-naphthvridine-3- 
carboxamide. 

The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid as a formate 
15 salt. *H NMR (400 MHz, CDC1 3 ) 5 10.22 (s, 1 H), 8.55 (s, 1 H), 8.48 (d, J= 4.9 Hz, 
2 H), 6.96-6.90 (m, 6 H), 5.36 (br, 2 H), 3.99 (s, 2 H), 3.48-3.37 (m, 6 H), 2.38 (t, J= 

8.2 Hz, 2 H), 2.02 (m, 2 H), 1.86 (m, 2 H); HRMS m/z calcd for C29H29N5O4F 
(M+H) + 530.2204, found 530.2219. 

20 Example 230: 7-|T2.4-Difluorophenvnmethvl1-4-hvdroxv-iV-r2-(methvloxv)ethvn-2- 
oxo- 1 .2-dihvdro- 1 .5-naphthvridine-3 -carboxamide 

This compound was prepared from ethyl 7-[(2,4-difluorophenyl)methyl]-4-hydroxy- 
2-oxo-l ,2-dihydro-l ,5-naphthyridine-3-carboxylate and 2-methoxyethylamine 
employing methods similar to those described in Example 2 and was obtained as a 
25 white solid: *H NMR (d 6 -DMSO) tautomers are observed 8 1 1 .70 (1H, br s), 10.79 
(1H, br s), 10.19 (1H, br s), 8.18 (0.45H, s), 8.13 (0.55H, s), 7.43-7.36 (1H, m), 7.29- 
7.21 (2H, m) 7.08-7.05 (1H, m), 4.02 (2H, s), 3.44-3.37 (2H, m), 3.31 (3H, s), 3.26- 
3.20 (2H, m); HRMS calcd for C19H17F2N3O4+H+ 390.1265. Found 390.1255. 



30 Example 231: l-r2-(l.l-Dioxidotetrahvdro-2jf-1.2-thiazin-2-vDethvn-7-r(4- 



fluorophenvDmethvll-4-hvdroxv-iV-(2-hvdroxyethvl)-2-oxo-1.2-dihvdro-1.5- 
naphthvridine-3 -carboxamide 
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This compound was prepared from ethyl l-[2-(l,l-dioxidotetrahydro-2^ 
2-yl)ethyl]-7-[(4-fluorophenyl)met^^^ 

naphthyridine-3-carboxylate and ethanolamine employing methods similar to those 
5 described in Example 202 and was obtained as a white solid: l H NMR (300 MHz, 
CDC1 3 ) 5 10.40 (s, 1 H), 8.58 (s, 1 H), 7.88 (s, 1 H), 7.24 (m, 2 H), 7.01 (t, «/= 8.5 Hz, 
2 H), 4.40 (m, 2 H), 4.13 (s, 2 H), 3.87 (m, 2 H), 3.66 (m, 2 H), 3.43-3.36 (m, 4 H), 
2.97 (m, 2 H), 2.19 (m, 2 H), 1.60 (m, 2 H); MS w/z 519 (M+H) + . 

10 Example 232: 7-ir4-Fluaro-2-(M 

morpholmvnpropvl]-2-oxo-l ,2-dihvdro~L5-naphthvridine-3-carboxamide 

Steps 1-11: Synthesis of methyl 7-{[4-fluoro-2-(trifluoromethyl)phenyl]methyl}-4- 
hydroxy-2-oxo-l ? 2-dihydro-l ? 5-naphthyridine-3-carboxylate 

15 This compound was prepared from 4-fluoro-2-(trifluoromethyl)benzaldehyde and 5- 
bromo-2-(methyloxy)pyridine employing methods similar to those described in 
Example 89, Steps 1-4 and Example 132, Steps 2-7. The product was obtained as a 
beige solid: 2 H NMR (d 6 -DMSO) 5 1 1.50 (1H, s), 8.40 (1H, d, J - 1.5 Hz), 7.67 (1H, 
dd, J = 9.3, 2.7 Hz), 7.56-7.48 (2H, m), 7.27 (1H, s), 4.29 (2H, s), 3.74 (3H, s); 

20 HRMS calcd for CigH^NaCM-H* 397.0811. Found: 397.0818. 

Step 12: Synthesis of 7-{[4-Fluoro-2-(trifluoromethyl)phenyl]methyl}-4-hydroxy-N- 
[3-(4-morpholinyl)propyl]-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxamide 
This compound was prepared from methyl 7-{[4-fluoro-2- 

25 (trifluoromethyl)phenyl]methyl} -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 
carboxylate and [3-(4-morpholinyl)propyl]amine employing methods similar to those 
those described in Example 9 and was purified by reverse phase preparative HPLC 
(C-18 stationary phase; 10-100% CH 3 CN/water/0.1% formic acid mobile phase). The 
product was obtained as a white solid: *H NMR (d 6 -DMSO) 8 1 1.74 (1H, s), 10.26 

30 (1H, br t, J = 6 Hz), 8.45 (1H, d, J = 1.6 Hz), 7.67 (1H, dd, J = 9.3, 2.6 Hz), 7.59-7.50 
(2H, m), 7.29 (1H, s), 4.29 (2H, s), 3.55 (4H, m), 3.39 (2H, q, J = 6 Hz), 2.31 (6H, m), 
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2.68 (2H, m, J = 7 Hz); HRMS calcd for C24H24F 4 N 4 04+H + : 509.1812. Found: 
509.1806. 

Example 233 : 7- 1 r4-Fluoro-2-f trifluoromethvDphenvllmethvl} -4-hvdroxv-N-r2-f4- 
5 morpholinvi)ethvr|-2-oxo- 1 .2-dihvdro- 1 .5-naphthyridine-3-carboxamide 

This compound was prepared from methyl 7-{[4-fluoro-2- 

(trifluoromethyl)phenyl]methyl}-4-hydroxy-2-oxo-l,2-dihydro-l,5-naphthyridine-3- 
carboxylate and [2-(4-morpholinyl)ethyl] amine employing methods similar to those 

10 those described in Example 9 and was purified by reverse phase preparative HPLC 

(C-18 stationary phase; 10-100% CH 3 CN/water/0.1% formic acid mobile phase). The 
product was obtained as a white solid: l U NMR (d 6 -DMSO) 6 1 1.72 (1H, s), 10.34 
(1H, br t, J = 5 Hz), 8.45 (1H, d, J = 1.2 Hz), 7.67 (1H, dd, J = 9.3, 2.6 Hz), 7.59-7.50 
(4H, m), 7.29 (1H, s), 4.29 (2H, s), 3.56 (4H, m), 3.46 (2H, q, J = 6 Hz), 2.40 (4H, m); 

15 HRMS calcd for C23H22F4N4O4+H": 495.1655. Found: 495.1659. 

Example 234: (±)-7-ff 4-Fluorophenvl)methvl1-4-hvdroxv-N-(2-hydroxv-l - 
methvlethvl)-2-oxo-l -[2-oxo-2-d -pvrrolidinvDethvll- 1 .2-dihvdro-l .5-naphthvridine- 
3-carboxamide 

20 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo-l-[2-oxo-2-(l-pyrrolidinyl)ethyl]-l,2-dihydro-l,5-naphthyridine-3-carboxylate 
and (±)-2-amino- 1 -propanol employing methods similar to those those described in 
Example 9 and was purified by reverse phase preparative HPLC (C-18 stationary 

25 phase; 10-1 00% CH 3 CN/water/0. 1 % formic acid mobile phase). The product was 
obtained as a white solid: *H NMR (CDC1 3 ) 8 10.16 (1H, d, J = 8 Hz), 8.54 (1H, s), 
7.15 (2H, dd, J = 8.5, 5.3 Hz), 7.04 (1H, s), 7.02 (2H, t, J = 8.5 Hz), 4.90 (1H, d, J = 
17 Hz), 4.83 (1H, d, J = 17 Hz), 4.27 (1H, m), 4.1 1 (2H, s), 3.76 (1H, m), 3.66 (1H, 
m), 3.50-3.44 (4H, m), 2.24 (1H, br), 2.05 (2H, m, J = 7 Hz), 1.89 (2H, m, J = 7 Hz), 

30 1.29 (3H, d, J = 7 Hz); HRMS calcd for C2 5 H27FN 4 0 5 +H + : 483.2044. Found: 
483.2047. 
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Example 235: 7-{f4-Fluoro-2-rtrifluoro 

hvdxoxv-2.2-dimethvlpror>vlV2-oxo"l ,2-dihvdro-l ,5 -naphthvridme-3 -carboxamide 

5 This compound was prepared from methyl 7- { [4-fluoro-2- 

(trifluoromethyl)phenyl]methyl} -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3- 
carboxylate and 3-amino-2,2-dimethyl-l-propanol employing methods similar to 
those those described in Example 9 and was purified by reverse phase preparative 
HPLC (C-18 stationary phase; 10-100% CH 3 CN/water/0.1% formic acid mobile 
10 phase). The product was obtained as a white solid: *H NMR (d 6 -DMSO) 81 1.70 (1H, 
s), 10.37 (1H, t, J = 6 Hz), 8.47 (1H, d, J == 1.5 Hz), 7.67 (1H, dd, J = 9.3, 2.4 Hz), 
7.59-7.51 (2H, m), 7.30 (1H, s), 4.72 (1H, t, J = 5 Hz), 4.30 (2H, s), 3.23 (2H, d, J = 6 
Hz), 3.16 (2H, d, J = 5 Hz), 0.83 (6H, s); HRMS calcd for C 2 2H2iF4N 3 04+H + : 
468.1546. Found: 468.1558. 

15 

Example 236: 7- 1 [4-Fluoro-2-(trifluoromethvl)phenvl]methvU -4-hvdroxv-N-F2- 
rmethvloxy)ethvl1-2-oxo-L2-dihydro-L5-naphthvridine-3--carboxamide 

This compound was prepared from methyl 7-{[4-fluoro-2- 

20 (tri fluoromethyl)phenyl] methyl } -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 - 
carboxylate and 2-methoxyethylamine employing methods similar to those those 
described in Example 9 and was purified by recrystallization from DMSO and MeOH. 
The product was obtained as a white solid: *H NMR (d 6 -DMSO) 8 1 1 .72 (1H, s), 
10.28 (1H, br t, J = 5 Hz), 8.47 (1H, s), 7.67 (1H, dd, J - 9.3, 2.5 Hz), 7.59-7.51 (2H, 

25 m), 7.30 (1H, s), 4.29 (2H, s), 3.52-3.46 (4H, m), 3.26 (3H, s); HRMS calcd for 
C 2 oHi7F 4 N304+H + : 440.1233. Found: 440.1224. 



Example 237: l-[2-(DimethvlaminoV2-oxoethvl]-7-(4-fluorobenzvlV4-hvdroxv-A^- 
30 methyl-2-oxo- 1 ,2-dihvdro- 1 ,5-naphthvridine~3-carboxamide 
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The title compound was made in a similar manner to example 89 using a solution of 
methylamine in ethanol to give a white cotton: *H NMR (d 6 -DMSO) 6 9.99 (1H, m), 
8.51 (1H, s), 7.77 (1H, s), 7.31 (2H, m), 7.12 (2H, m), 5.11 (2H, s), 4.11 (2H, s), 3.12 
(3H, s), 2.87 (3H, s), 2.81 (3H, s); HRMS calcd for C2iH 2 iFN 4 04+H + : 413.1625. 
5 Found: 413.1616. 

Example 238: Phenvlmethvl 4-ir7-r(4-fluorophenvnmethvll-4-hvdroxv-3-r 4T2- 
(methyloxv)ethvl] amino } carbonvf)-2-oxo- 1 ,5-naphthvridin- 1 (2H)-yl]methyll - 1 - 
piperidinecarboxylate. 

10 

The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. 'H NMR 
(400 MHz, CDC1 3 ) 8 10.27 (m, 1 H), 8.56 (s, 1 H), 7.36-7.28 (m, 5 H), 7.18 (s, 1 H), 
7.15 (dd, J= 8.6, 5.4 Hz, 2 H), 7.03 (t, J= 8.7 Hz, 2 H), 5.11 (s, 2 H), 4.12 (s, 2 H), 
15 4.25-4.07 (m, 4 H), 3.62 (m, 2 H), 3.57 (m, 2 H), 3.39 (s, 3 H), 2.60 (m, 2 H), 1 .74 
(m, 1 H), 1.46 (m, 2 H), 1.22 (m, 2 H); HRMS m/z calcd for C33H36N4O6F (M+H) + 
603.2619, found 603.2611. 

Example 239: Phenvlmethvl 4-lf7-r('4-fIuorophenvl)methvl1-4-hvdroxv-3-(r<'2- 
20 hvdroxvethvnaminolcarbonyU -2-oxo- 1 ,5-naphthvridin- 1 (2H)- vl"|methyl} - 1 - 
piperidinecarboxylate. 

The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. *H NMR 
25 (400 MHz, CDCI3) 8 10.42 (m, 1 H), 8.58 (s, 1 H), 7.38-7.30 (m, 5 H), 7.20 (s, 1 H), 
7.17 (dd, J= 8.5, 5.4 Hz, 2 H), 7.05 (t, J= 8.5 Hz, 2 H), 5.13 (s, 2 H), 4.15 (s, 2 H), 
4.04 (m, 4 H), 3.86 (t, J= 5.1 Hz, 2 H), 3.64 (m, 2 H), 2.61 (m, 2 H), 1.74 (m, 1 H), 
1.47 (m, 2 H), 1.23 (m, 2 H); HRMS m/z calcd for C32H34N4O6F (M+H) + 589.2462, 
found 589.2445. 

30 

Example 240: l-r2-(DiethvlaminoV2-oxoethvll-7-(4-fluorobenzvlV4-hvdroxy-A^-(2- 
methoxvethvlV2-oxo-l,2-dihvdro-l,5-naphthvridine-3-carboxamide 
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The title compound was made from ethyl l-[2-(diethylamino)-2-oxoethyl]-7-[4- 
fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 
in a similar manner to example 237 using 2-methoxyethylamine to give a tan solid: *H 
5 NMR (d 6 -DMSO) 5 10.20 (1H, m), 8.55 (1H, s), 7.55 (1H, s), 7.30 (2H, m), 7.1 1 (2H, 
m), 5.73 (2H, s), 4.11 (2H, s), 3.44 (6H, m), 3.30 (3H, s), 3.26 (2H, m), 1.20 (3H, t, 
J=7Hz), 0.97 (3H, t, J=7Hz); HRMS calcd for C2SH29FN4O5-HH 1 ": 485.2200. Found: 
485.2186. 

10 Example 241: 7-[(4-FluorophenvBmethv^ 

l-(4-piperidinylmethylV 1 ,2-dihvdro-l ,5-naphthvridine-3-carboxamide. 

To a solution of Phenylmethyl 4-{[7-[(4-fluorophenyl)methyl]-4-hydroxy-3-({[2- 
(methyloxy)ethyl] amino } carbonyl)-2-oxo- 1 ,5 -naphthyridin- 1 (2i2)-yl]methyl} - 1 - 

15 piperidinecarboxylate (18 mg, 0.03 mmol) in methanol (3 mL) was added palladium 
on carbon (10 wt %, 18 mg). Hydrogen was bubbled through the reaction mixture for 
several minutes and then the atmosphere was maintained with a balloon of hydrogen 
until the reaction was judged complete by LC/MS. The resultant suspension was 
filtered through a pad of Celite. The filtrate was concentrated in vacuo to give the 

20 title compound (10 mg, 71%) as a white solid. X H NMR (400 MHz, CDC1 3 ) 5 10.23 
(m, 1 H), 8.48 (s, 1 H), 7.36 (s, 1 H), 7.14 (dd, J= 8.4, 5.4 Hz, 2 H), 6.99 (t, J= 8.6 
Hz, 2 H), 4.09 (s, 2 H), 4.02 (m, 2 H), 3.57 (m, 2 H), 3.53 (m, 2 H), 3.35 (s, 3 H), 3.14 
(m, 2 H), 2.52 (m, 2 H), 1.78 (m, 1 H), 1.56-1.39 (m, 4 H); HRMS m/z calcd for 
C25H30N4O4F (M+H) + 469.2251, found 469.2252. 

25 

Example 242: 7-[(4-Fluorophenvl)methvl1-4-hvdroxv-iV-(2-hvdroxvethvlV2-oxo-l- 
(4-piperidinvlmethvlV 1 ,2-dihvdro- 1 % 5-naphthvridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
30 241 to provide a white solid. ! H NMR (400 MHz, DMSO-tf 6 ) § 10.42 (m, 1 H), 8.52 
(s, 1 H), 7.89 (s, 1 H), 7.38 (dd, J= 8.5, 5.9 Hz, 2 H), 7.14 (t, J= 9.0 Hz, 2 H), 4.91 
(m, 1 H), 4.16 (s, 2 H), 4.11 (m, 2 H), 3.55 (m, 2 H), 3.41 (m, 2 H), 2.97 (m, 2 H), 
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2.39 (m, 2 H), 1.75 (m, 1 H), 1.47 (m, 2 H), 1.23 (m, 2 H); HRMS m/z calcd for 
C 2 4H 28 N40 4 F (M+H) + 455.2095, found 455.2111. 

Example 243: 7-rf3.4-difluorophenvDmethvlM 
5 dimethvlpropvl)-2-oxo-L2~dihvdro- 1 .5-naphthvridine-3-carboxamide 

This compound was prepared from ethyl 7-[(3 ? 4-difluorophenyl)methyl]-4-hydroxy- 
2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate and 3-amino-2,2- 
dimethylpropanol employing methods similar to those described in Example 9 and 
10 was obtained as an off-white solid: *H NMR (d 6 -DMSO) 8 8.40 (1H, br s), 7.41-7.36 
(3H, m), 7.12 (1H, br s), 4.70 (1H, br s), 4.07 (2H, s), 3.20-3.15 (4H, m), 0.83 (3H, s), 
0.77 (3H, s); HRMS calcd for C2iH 21 F2N 3 04+ir f : 418.1578. Found 418.1573. 

Example 244: Sodium l-r2-(dimethvlaminoV2-oxoethvl1-7-[(4-fluorophenvl)methvn- 
15 3-({r2-(methvloxv^ethvl1amino>carbonvl)-2-oxo-l,2-dihvdro-l,5-naphthvridin-4- 
olate 



A mixture of l-[2-(dimethylamino)-2-oxoethyl]-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-N-[2-(methyloxy)ethyl]-2-oxo-l ? 2-dihydro-l,5-naphthyridine-3- 

20 carboxamide (15.5 g, 33.96 mmol) and EtOH (600 mL) was treated with IN NaOH 
(39 mL, 39 mmol) and stirred 2 h at rt. The reaction mixture was partially 
concentrated at reduced pressure; the solid material was filtered, washed with EtOH 
and dried under high vacuum to afford the product as an off-white solid: l H NMR (de- 
DMSO) 5 10.60 (1H, br), 8.14 (1H, s), 7.26 (3H, m), 7.10 (2H, t, J = 8.8 Hz), 4.92 

25 (2H, s), 3.99 (2H, s), 3.36 (4H, m), 3.24 (3H, s), 3.08 (3H, s); ES~ MS: 455 (M", 100). 

Example 245: l-r2-(Dimethvlamino)-2-oxoethvn-N-r2-fethvloxv > >ethvl1-7-rf4- 
fluorophenvl)methvl1-4-hvdroxv-2-oxo-l,2-dihvdro- 1 , 5 -naphthvridine-3 -c arboxamide 

30 A solution of ethyl l-[2-(dimethylamino)-2-oxoethyl]-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate (44 mg, 0.103 mmol) 
and 2-ethoxyethylamine (15 jj,L, 0.135 mmol) in DMF (0.9 mL) was heated at 100°C 
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for 1 .5 h. The reaction mixture was diluted with water and the resulting precipitate 
was collected by filtration. The filter cake was washed water and MeOH and dried 
under vacuum to afford the product as a white solid: *H NMR (d 6 -DMSO) 8 10.23 
(1H, br m), 8.51 (1H, s), 7.74 (1H, s), 7.31 (2H 5 dd, J = 8.4, 5.7 Hz), 7.12 (2H, t, J ~ 9 
5 Hz), 5.12 (2H, s), 4.1 1 (2H, s), 3.51 (4H, s), 3.46 (2H, q, J = 7 Hz), 3.12 (3H, s), 2.81 
(3H, s), 1.10 (3H, t, J = 7 Hz); HRMS calcd for Ca^FNjOs+H*: 471.2044. Found: 
471.2050. 

Example 246: 1 -r2-fl3imethvlamino)-2-oxoethyl]-7-[(4-fluorophenvl)methvll-4- 
10 hydroxv-N-(2-hvdroxvethvl)-2-oxo- 1 ,2-dihydro- 1 ,5-naphthvridine-3-carboxamide 

This compound was prepared from ethyl l-[2-(dimethylamino)-2-oxoethyl]-7-[(4- 
fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 
and ethanolamine employing methods similar to those those described in Example 9 
1 5 and was purified by recrystallization from DMSO and MeOH. The product was 

obtained as a white solid: *H NMR (d 6 -DMSO) 8 10.53 (1H, br), 8.14 (1H, s), 7.26 
(3H, m), 7.10 (2H, t, J = 9 Hz), 4.92 (2H, s), 4.74 (1H, br t), 3.99 (2H, s), 3.45 (2H, 
m), 3.27 (2H, m), 3.08 (3H, ), 2.78 (3H, s); HRMS calcd for C 2 2H23FN 4 05+H + : 
443.1731. Found: 443.1738. 

20 

Example 247 : Phenvlmethyl 4- ( [7- [(4-fluorophenvl)methvl1 -4-hvdroxv-3 - 
[(methvlamino)carbonyl"|-2-oxo- 1 ,5-naphthyridin- 1 ( 2i7)-vl"|methvl) - 1 - 
piperidinecarboxvlate. 

25 

The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. *H NMR 
(400 MHz, CDC1 3 ) 8 10.03 (m, 1 H), 8.57 (s, 1 H), 7.36-7.29 (m, 5 H), 7.18 (s, 1 H), 
7.15 (m, 2 H), 7.03 (m, 2 H), 5.11 (s, 2 H), 4.13 (s, 2 H), 4.05 (m, 4 H), 2.99 (d, J= 
30 4.8 Hz, 3 H), 2.60 (m, 2 H), 1 .71 (m, 1 H), 1 .46 (m, 2 H), 1 .23 (m, 2 H); HRMS m/z 
calcd for CsiHsiN^FNa (M+Na) + 581.2176, found 581.2164. 
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Example 248: 7-r(4-Fluorophenvnmethvl1-4-hvdroxv-l-a/f-itnidazol-2-vlmethvlV 
iV r -methvl-2-oxo- 1 .2-dihvdro- 1 .,5-naphthvridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
5 152 using excess amine and ethanol as solvent to provide a white solid. *H NMR 
(400 MHz, DMSO-g? 6 ) 8 11.85 (s, 1 H), 10.07 (s, 1 H), 8.52 (s, 1 H), 7.97 (s, 1 H), 
7.25 (m, 2 H), 7.08 (t, J= 8.8 Hz, 2 H), 6.98 (s, 1 H), 6.78 (s, 1 H), 5.48 (s, 2 H), 4.06 
(s, 2 H), 2.90 (d, J= 4.3 Hz, 3 H); HRMS m/z calcd for C 2 iH 18 N 5 03FNa (M+H) + 
430.1291, found 430.1299. 

10 

Example 249: 7-r( , 4-£Fluorophenvnmethvn-4-hvdroxv-jV-(2-hvdroxvethvlVl-( 1/f- 
imidazol-2-ylmethyl')-2-oxo-l,2-dihydro-l,5-naphthvridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
15 152 using excess amine and ethanol as solvent to provide a white solid. X H NMR 
(400 MHz, DMSO-Je) 5 11.89 (br, 1 H), 10.31 (m, 1 H), 8.51 (s, 1 H), 7.99 (s, 1 H), 
7.25 (dd, J= 8.7, 5.5 Hz, 2 H), 7.07 (t, J= 8.8 Hz, 2 H), 6.97 (s, 1 H), 6.77 (s, 1 H), 
5.46 (s, 2 H), 4.91 (m, 1 H), 4.06 (s, 2 H), 3.53 (m, 2 H), 3.42 (m, 2 H); HRMS m/z 
calcd for C22H 2 iN 5 ) 4 F (M+H) + 438.1578, found 438.1574. 

20 

Example 250: 7-f(4-Fluorophenvl>methvl1-4-hvdroxy-7V : -methvl-2-oxo-l-(4- 
piperidinvlmethvlV 1 ,2-dihvdro- 1 .5 -naphthvridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
25 241 to provide a white solid. J H NMR (400 MHz, DMSO- d 6 /NaOD in D 2 0) 8 8.19 
(s, 1 H), 7.53 (s, 1 H), 7.29 (m, 2 H), 7.08 (m, 2 H), 4.03 (s, 2 H), 2.77 (m, 2 H), 2.68 
(s, 3 H), 2.14 (m, 2 H), 1.66-1.03 (m, 7 H); HRMS m/z calcd for C23H26N4O3F 
(M+H) + 425. 1989, found 425.1989. 



30 Example 25 1 : 7-\( 4-Fluorophenvnmethvll-4-hvdroxv-iV-[2-(4-morpholinyDethvll-2- 
oxo-l-(4-piperidinvlmethvlV1.2-dihvdro-1.5-naphthvridine-3-carboxamide. 
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The title compound was prepared in a similar manner to that described in example 
241 to provide a white solid. ! H NMR (400 MHz, CDC1 3 ) 5 10.28 (m, 1 H), 8.56 (s, 1 
H), 7.23 (s, 1 H), 7.16 (m, 2 H), 7.04 (m, 2 H), 4.12 (s, 2 H), 4.04 (br, 2 H), 3.71 (m 5 4 
H), 3.55 (m, 2 H), 3.27-2.87 (m, 2 H), 2.60 (m, 4 H), 2.50 (m, 4 H), 1.76 (m, 1 H), 
5 1 .62-1 .20 (m, 4 H); HRMS m/z calcd for C28H35N5O4F (M+H) + 524.2673, found 
524.2699. 

Example 252: 1 -(4-fluorophenyl)~7-[f4-fluorophenvl)methvll--4-hvdroxy-2-oxo-iV-[3- 
(2-oxo- 1 "pyrrolidinyl)propyl]-l ,2-dihydro- 1 ,5-naphthvridine-3-carboxamide. 

10 

In a similar manner to that described in example 196, from ethyl l-(4-fluorophenyl)- 
7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l ,2-dihydro-l ,5-naphthyridine-3- 
carboxylate (15 mg ? 0.0344 nrmol) and l-(3-aminopropyl)-2-pyrrolidinone (0.05 mL) 
was prepared 1 -(4-fluorophenyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-A r -[3- 
1 5 (2-oxo- 1 -pyrrolidinyl)propyl] - 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxamide (10 mg, 
56% yield) as a white solid after purification by reverse phase HPLC. 'HNMR 
(CDCI3) 5 10.03 (t, J= 5.6 Hz, 1 H), 8.50 (s, 1 H), 7.29-7.17 (m, 2 H), 7.20-7.16 (m, 
2 H), 7.01-6.91 (m, 4 H), 6.69 (s, 1 H), 3.93 (s, 2 H), 3.44-3.32 (m, 6 H), 2.35 (t, J= 8 
Hz, 2 H), 2.04-1.96 (m, 2 H), 1.89-1.78 (m, 2 H); MS m/z 533 (M+l). 

20 

Example 253: l-[2-(diethylamino>-2-oxoethyll-7-(4-fluorobenzvl)-4-hvdroxv-jy-(2- 
methoxvethvlV2-oxo-1.2-dihvdro-l,5-naphthvridine-3-carboxamide 

The title compound was made in a similar manner to example 240 using a solution of 
25 methylamine in ethanol to give a white solid: X H NMR (CDC1 3 ) 5 9.94 (1H, m), 8.54 
(1H, s), 7.13 (2H, m), 7.00 (2H, m), 6.99 (1H, s), 4.92 (2H, s), 4.09 (2H, s), 3.36 (4H, 
m), 2.98 (3H, d, J=5Hz), 1.22 (3H, t, J=7Hz), 1.09 (3H, t, J=7Hz); HRMS calcd for 
C23H25FN404+H 1 ": 441.1930. Found: 441.1957. 



30 Example 254: l-r2-fl3iethvlaminoV2-oxoethvl]-7-(4-fluorobenzvlV4-hvdroxv-iV-(3- 
hvdroxv-2,2-dimethylpropvl)-2-oxo-1.2-dihvdro-1.5-naphthyridine-3-carboxamide 
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The title compound was made in a similar manner to example 240 using 3-amino-2,2- 
dimethyl-l-propanol to give a tan solid: *H NMR (CDC1 3 ) 5 10.32 (1H, m), 8.56 (1H, 
s), 7.13 (2H, m), 7.03 (2H, m), 6.95 (1H, s), 4.93 (2H, s), 4.10 (2H, s), 3.23-3.40 (8H, 
m), 1.21 (3H, t, J=7Hz), 1.09 (3H, t, J=7Hz), 0.94 (6H, s); HRMS calcd for 
5 CavHasFN^+H*: 513.2513. Found: 513.2526. 

Example 255: 7-r(4-Fluorophenvl)methyl1-4-hydroxy-l-niy-imidazol-2-vlmethyl')- 
iV-f2-(methvloxv)ethyll-2-oxo-L2-dihydro-1.5-naphthvridine-3-carboxamide. 

1 0 The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. *H NMR 
(300 MHz, DMSO-tf 6 ) 5 11.95 (s, 1 H), 10.35 (m, 1 H), 8.58 (s, 1 H), 8.04 (s, 1 H), 
7.31 (dd, J= 8.2, 5.7 Hz, 2 H), 7.13 (t, J= 8.8 Hz, 2 H), 7.04 (s, 1 H), 6.83 (s, 1 H), 
5.53 (s, 2 H), 4.12 (s, 2 H), 3.63-3.52 (m, 4 H), 3.35 (s, 3 H); HRMS m/z calcd for 

15 C 2 3H 2 3N 5 04F (M+H) + 452. 1734, found 452.1728. 

Example 256: 7-["f4-Fluorophenvnmethvl1-4-hvdroxv-2-oxo-jV-[3-(2-oxo-l- 
pvrrolidinvDpropvl]- 1 -C4-piperidinylmethyr)- 1 ,2-dihydro- 1 .5 -naphthvridine-3- 
carboxamide. 

20 

The title compound was prepared in a similar manner to that described in example 
241 to provide a white solid. *H NMR (400 MHz, CDC1 3 ) 5 10.27 (m, 1 H), 8.55 (s, 1 
H), 7.26 (s, 1 H), 7.16 (dd, J= 8.1, 5.6 Hz, 2 H), 7.02 (t, J= 8.6 Hz, 2 H), 4.12 (s, 2 
H), 4.01 (br, 2 H), 3.46-3.34 (m, 6 H), 2.98 (br, 2 H), 2.37 (m, 2 H), 2.02 (m, 2 H), 
25 1.86 (m, 2 H), 1.86-1.10 (m, 5 H); HRMS m/z calcd for C29H 35 N 5 )4F (M+H) + 
536.2673, found 536.2678. 



Example 257: 7-f (4-Fluorophenyl)methvll-4-hydroxv- 1 -( lff-imidazol-2-ylmethvlV2- 
oxo-N- [3-(2-oxo- 1 -p vrrolidinyl)propyl] - 1 ,2-dihydro- 1 ,5 -naphthvridine-3 - 
30 carboxamide. 
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The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. ! H NMR 
(400 MHz, DMSO-</ 6 ) 8 11.87 (s, 1 H), 10.21 (m, 1 H), 8.51 (s, 1 H), 7.95 (s, 1 H), 
7.24 (dd, J= 8.6, 5.5 Hz, 2 H), 7.06 (t, J= 8.9 Hz, 2 H), 6.97 (s, 1 H), 6.76 (s, 1 H), 
5 5.47 (s, 2 H), 4.05 (s, 2 H), 3.34-3.27 (m, 4 H), 3.21 (m, 2 H), 2.16 (m, 2 H), 1.87 (m, 
2 H), 1.72 (m, 2 H); HRMS m/z calcd for C27H28N6O4F (M+H) + 519.2156, found 
519.2152. 

Example 258: 7-f (4-Fluorophenyl)methyl1-4-hydroxv-l-('liy-imidazol-2-vlmethvl)- 
10 iV"-r2-(4-morpholinyl)ethyl]-2-oxo- 1 .2-dihvdro- 1 ,5-naphthyridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid as a formate 
salt. *H NMR (400 MHz, CDC1 3 ) 8 10.23 (m, 1 H), 8.51 (s, 1 H), 8.26 (s, 1 H), 8.22 
15 (s, 1 H), 7.18 (dd, J= 8.2, 5.5 Hz, 2 H), 7.01-6.97 (m, 4 H), 5.48 (s, 2 H), 4.13 (s, 2 
H), 3.80 (m, 4 H), 3.65 (m, 2 H), 2.74 (m, 2 H), 2.65 (m, 4 H); HRMS m/z calcd for 
C26H28N6O4F (M+H) + 507.2 1 56, found 507.2 1 53 . 

Example 259: N-Cvclobutvl-l-r2-rdimethvlamino)-2-oxoethvll-7-rr4- 
20 fluorophenvl')methvll-4-hvdroxv-2-oxo-T2-dihydro-l,5-naphthyridine-3-carboxamide 

This compound was prepared from ethyl l-[2-(dimethylamino)-2-oxoethyl]-7-[(4- 
fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 
and cyclobutylamine employing methods similar to those described in Example 245. 
25 The product was obtained as a white solid: J H NMR (d 6 -DMSO) 8 1 0.34 (1H, br), 
8.49 (1H, br), 7.77 (1H, br), 7.30 (2H, m), 7,. 12 (2H, t, J = 8.8 Hz), 5.10 (2H, br s), 
4.39 (1H, m), 4.09 (2H, br s), 3.1 1 (3H, s), 2.81 (3H, s), 2.27 (2H, m), 1.99 (2H, m), 
1.70 (2H, m); HRMS calcd for C 2 4H 2 5FN 4 04+H + : 453.1938. Found: 453.1937. 

30 Example 260: l-[2-(DimethylaminoV2-oxoethyl]-7-[(4-fluorophenvl)methvll-4- 

hvdroxv-N-(3 -hydroxv-2,2-dimethylpropyl)-2-oxo- 1 .2-dihvdro- 1 ,5-naphthvridine-3- 
carboxamide 
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This compound was prepared from ethyl l-[2-(dimethylamino)-2-oxoethyl]-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 
and 3-amino-2,2-dimethyl- 1 -propanol employing methods similar to those described 
5 in Example 245 and was purified by reverse phase preparative HPLC (C-l 8 stationary 
phase; 10-100% CH3CN/water/0.1% formic acid mobile phase). The product was 
obtained as a white solid: *H NMR (d 6 -DMSO) 8 10.29 (1H, t, J = 6 Hz), 8.51 (1H, s), 
7.72 (1H, s), 7.31 (2H, dd, J = 9, 5.6 Hz), 7.12 (2H, t, J = 9 Hz), 5.13 (2H, s), 4.76 
(1H, t, J = 5 Hz), 4.11 (2H, s), 3.25 (2H, d, J = 6 Hz), 3.17 (2H, d, J = 5 Hz), 3.12 
10 (3H, s), 2.82 (3H, s), 0.83 (6H, s); HRMS calcd for C 2 5H29FN 4 0 5 +H f : 485.2200. 
Found: 485.2188. 

Example 261: l-r2-(DimethylaminoV2-oxoethvl1--7-[(4-fluorophenvDmethvll-4- 
hvdroxv-N-(3-hvdroxypropyl)-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxamide 

15 

This compound was prepared from ethyl l-[2-(dimethylamino)-2-oxoethyl]-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
and 3 -amino- 1 -propanol employing methods similar to those described in Example 
245 and was purified by reverse phase preparative HPLC (C-18 stationary phase; 10- 
20 100% CH 3 CN/water/0.1% formic acid mobile phase). The product was obtained as a 
white solid: *H NMR (d 6 -DMSO) 8 10.56 (1H, br), 8.16 (1H, br s), 7.26 (3H, m), 7.10 
(2H, t, J - 8.8 Hz), 4.93 (2H, s), 4.50 (1H, br t), 3.99 (2H, s), 4.43 (2H, m), 3.27 (2H, 
m), 3.08 (3H, s), 2.78 (3H, s), 1.58 (2H, m, J = 6 Hz); HRMS calcd for 
C23H 2 5FN 4 05+H + : 457.1887. Found: 457.1903. 

25 

Example 262: l-r2-(DimethvlaminoV2-oxoethvl1-7~r(4-fluorophenvl > )methvll-4- 
hvdroxv-N- (2-[(2-hvdroxvethvl)oxv] ethyl) -2-oxo- 1 ,2-dihvdro- 1 ,S-naphthvridine-3 - 
carboxamide 

This compound was prepared from ethyl l-[2-(dimethylamino)-2-oxoethyl]-7-[(4- 
30 fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
and 2-[(2-aminoethyl)oxy]ethanol employing methods similar to those described in 
Example 245 and was purified by reverse phase preparative HPLC (C-18 stationary 
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phase; 10-100% CH 3 CN/water/0.1% formic acid mobile phase). The product was 
obtained as a white solid: *H NMR (d 6 -DMSO) 5 10.22 (1H, br t), 8.5 1 (1H, s), 7.74 
(1H, s), 7.31 (2H, dd, J = 8.4, 5.7 Hz), 7.12 (2H, t, J ~ 9 Hz), 5.12 (2H, s), 4.59 (1H, t, 
J = 5 Hz), 4.11 (2H, s), 3.57-3.38 (8H, m), 3.12 (3H, s), 2.82 (3H, s); HRMS calcd for 
5 C24H 2 7FN 4 06+H + : 487.1993. Found: 487.2007. 

Example 263: l-r4-fluorophenvl)-7-[f4-fluorophenyl)methvl1-4-hvdroxv-A^r2-r4- 
morpholinvl)ethvl]-2-oxo- 1 ,2-dihvdro- 1 ,5-naphthvridine-3-carboxamide. 

10 In a similar maimer to that described in example 196, from ethyl l-(4-fluorophenyl)- 
7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l 9 2-dihydro-l 5 5-naphthyridine-3- 
carboxylate (15 mg, 0.0344 mmol) and [2-(4-morpholinyl)ethyl]amine (0.05 mL) was 
prepared 1 -(4-fluorophenyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-A^-[2-(4- 
morpholinyl)ethyl]-2-oxo-l ? 2-dihydro-l,5-naphthyridine-3-carboxamide (10 mg, 56 

1 5 % yield) as a yellow solid after purification by reverse phase HPLC. l H NMR 

(CDC1 3 ) 8 10.03 (br s, 1 H), 8.51 (s, 1 H), 7.29-7.24 (m, 2 H), 7.20-7.16 (m, 2 H), 
7.01-6.91 (m, 4 H), 6.69 (s, 1 H), 3.93 (s, 2 H), 3.68 (m, 4 H), 3.56 (m, 2 H), 2.59 (m, 
2 H), 2.51 (m, 4 H); MS m/z 521 (M+l) 

20 Example 264: 1 -(4-fluorophenvlV 7- [f4-fluorophenvl)methvl] -4-hvdroxv-jV-methvl- 
2-oxo- 1 ,2-dihvdro- 1 ,5 -naphthvridine-3 -carboxamide. 

In a similar manner to that described in example 196, from ethyl 1 -(4-fluorophenyl)- 
7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l ? 2-dihydro-l 3 5-naphthyridine-3- 

25 carboxylate (22 mg, 0.0504 mmol) and methylamine (0.1 mL of a 8 M solution in 
ethanol) was prepared l-(4-fluorophenyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-iV- 
methyl-2-oxo- 1 ? 2-dihydro- 1 ,5-naphthyridine-3 -carboxamide (6 mg, 29% yield) as a 
tan solid after purification by reverse phase HPLC. ! H NMR (CDC1 3 ) 5 9.87 (br s, 1 
H), 8.52 (s, 1 H), 7.30-7.24 (m, 2 H), 7.20-7.16 (m, 2 H), 7.01-6.91 (m, 4 H), 6.71 (s, 

30 1 H), 3.94 (s, 2 H), 2.96 (d, 7= 4.8 Hz, 3 H); MS m/z 422 (M+l). 
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Example 265: 7-rf4-fluorophenvnme^ 

fmethvlsulfonvl)propyl] -2-oxo- 1 ,2-dihvdro- 1 .5 -naphthvridine-3 -carboxamide: 

Ethyl 5-[(4-fluorophenyl)methyl] -3- { [3-(methylthio)propyl]amino} -2- 
5 pyridinecarboxylate. To a solution of ethyl 3-amino-5-[(4-fluorophenyl)methyl]-2- 
pyridinecarboxylate (150 mg, 0.547 mmol) in 1,2 dichloroethane (2 mL) was added 3- 
(methythio)propionaldehyde (82 |j,L, 0.821 mmol), acetic acid (156 |J,L, 2.74 mmol), 
and sodium triacetoxyborohydride (232 mg, L09 mmol) respectively. The reaction 
mixture was stirred overnight at room temperature. The reaction mixture was diluted 

10 with dichloromethane and washed with water and brine, then dried over sodium 
sulfate. Filtration and concentration, followed by flash chromatography (0 to 5%, 
methanol in dichloromethane) provided ethyl 5- [(4- fluor opheny i)methyl] - 3 - { [3 - 
(methylthio)propyl] amino} -2-pyridinecarboxylate as a light yellow oil. l H NMR (400 
MHz, CDC1 3 ) 5 7.85 (d, J— 1.5 Hz, 1 H), 7.73 (t, J— 5.1 Hz, 1 H), 7.1 1 (dd, J= 8.4, 

15 5.5 Hz, 2 H), 6.96 (t, J= 8.6 Hz, 2 H), 6.82 (s, 1 H), 4.40 (q, J= 7.1 Hz, 2 H), 3.90 (s, 
2 H), 3.24 (m, 2 H), 2.58 (m, 2 H), 2.07 (s, 3 H), 1.90 (m, 2 H), 1.41 (t, J= 7.1 Hz, 3 
H); MS m/z 363 (M+H) + . 

Ethyl 3- {[3-(ethyloxy)-3-oxopropanoyl][3-(methylthio)propyl]amino} -5-[(4- 
20 fluorophenyl)methyl]-2-pyridinecarboxylate. This compound was prepared from ethyl 
5-[(4-fluorophenyl)methyl] -3 - { [3 -(methylthio)propyl] amino } -2-pyridinecarboxylate 
employing methods similar to those described in Example 202. The crude material 
was chromatographed (0 to 5%, methanol in dichloromethane) to provide ethyl 3-{[3- 
(ethyloxy)-3-oxopropanoyl] [3-(methylthio)propyl]amino} -5-[(4- 
25 fluorophenyl)methyl]-2-pyridinecarboxylate as a clear oil. *H NMR (400 MHz, 

CDCI3) 5 8.62 (d, J= 1.4 Hz, 1 H), 7.47 (d, J= 1.3 Hz, 1 H), 7.13 (dd, J- 8.4, 5.5 
Hz, 2 H), 7.02 (t, J= 8.6 Hz, 2 H), 4.42 (q, J= 7.1 Hz, 2 H), 4.24 (q, J= 7.2 Hz, 2 H), 
4.07-3.97 (m, 2 H), 4.04 (s, 2 H), 3.38-3.01 (m, 2 H), 2.46 (m, 2 H), 2.01 (s, 3 H), 
1.75 (s, 2 H), 1.41-1.15 (m, 6 H); MS m/z 477 (M+H) + . 

30 

Ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy- 1 -[3-(methylthio)propyl]-2-oxo- 1 ,2- 
dihydro-l,5-naphthyridine-3-carboxylate. This compound was prepared from ethyl 5- 
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[(4-fluorophenyl)methyl]-3- { [3 -(methylthio)propyl] amino } -2-pyridinecarboxylate 
employing methods similar to those described in Example 202. Crude material 
appears to be a mixure of 30 % S-Methyl and 70 % sulfoxide products due to air 
oxidation. MS m/z 429 (M-H)~ (for S-methyl). 

5 

Ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy- 1 -[3-(methylsulfonyl)propyl]-2-oxo- 1 ,2- 
dihydro-l ? 5-naphthyridine-3-carboxylate. To a cold (0 °C) solution of 30% ethyl 7- 
[(4-fluorophenyl)methyl]-4-hydroxy- 1 -[3-(methylthio)propyl]-2-oxo- 1 ,2-dihydro- 1 ,5- 
naphthyridine-3 -carboxylate and 70% ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l- 

10 [3-(methylsulfinyl)propyl]-2-oxo-l ? 2-dihydro-l ,5-naphthyridine~3-carboxylate (269 
mg, -0.611 mmol) in dichloromethane (10 mL) was added m-chloroperoxybenzoic 
acid (158 mg 3 0.915 mmol). The reaction mixture was warmed to room temperature 
and stirred 3 hours. The reaction mixture was diluted with dichloromethane and 
washed with water and brine, then dried over sodium sulfate. Filtration and 

1 5 concentration provided ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy- 1 -[3- 

(methylsulfonyl)propyl]-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3 -carboxylate as a 
white solid. l H NMR (400 MHz, CDC1 3 ) 8 8.55 (s, 1 H), 7.66 (s, 1 H), 7.22 (dd, J = 
8.5, 5.5 Hz, 2 H), 7.03 (t, J= 8.5 Hz, 2 H), 4.52 (q, J= 7.1 Hz, 2 H), 4.39 (t, J= 7.8 
Hz, 2 H), 4.13 (s, 2 H), 3.16 (t, J= 6.9 Hz, 2 H), 2.95 (s, 3 H), 2.22 (m, 2 H), 1.48 (t, J 

20 = 7.0 Hz, 3 H); MS m/z 461 (M-H)\ 

7-[(4-Fluorophenyl)metl^ 

(methylsulfonyl)propyl]-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxamide. This 
compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[3- 

25 (methylsulfonyl)propyl]~2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine- 3 -carboxylate and 2- 
methoxyethylamine employing methods similar to those described in Example 202 
and was obtained as a white solid. l H NMR (400 MHz, CDC1 3 ) 5 10.22 (s, 1 H), 8.57 
(s, 1 H), 7.67 (s, 1 H), 7.21 (dd, J~ 8.6, 5.5 Hz, 2 H), 7.01 (t, J= 8.7 Hz, 2 H), 4.39 (t, 
J— 7.8 Hz, 2 H), 4.12 (s, 2 H), 3.65 (m, 2 H), 3.59 (m, 2 H), 3.41 (s, 3 H), 3.14 (t, J= 

30 7.0 Hz, 2 H), 2.95 (s, 3 H), 2.21 (m, 2 H); HRMS C23H26FN3O6S (M+H) + calcd 
492.1526, found 492.1603. 
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Example 266: 7-rf4-fluorophenvnm^^ 

(methvlsulfonyl)prop vll -2-oxo- 1 .2-dihvdro- 1 .5 -naphthvridine-3 -carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[3- 
5 (methylsulfonyl)propyl] -2-oxo- 1 ,2-dihydro~ 1 ,5 -naphthyridine-3 -carboxylate and 

ethanolamine employing methods similar to those described in Example 202 and was 
obtained as a white solid. ! H NMR (400 MHz, CDC1 3 ) 5 10.33 (t, J= 4.9 Hz, 1 H), 
8.56 (s, 1 H), 7.67 (s, 1 H), 7.22 (dd ? J= 8.4, 5.4 Hz, 2 H), 7.01 (t, J— 8.6 Hz, 2 H), 
4.37 (t, J= 7.8 Hz, 2 H), 4.12 (s, 2 H), 3.86 (t, J= 5.2 Hz, 2 H), 3.63 (m, 2 H), 3.14 (t, 
10 6.8 Hz, 2 H), 2.95 (s, 3 H), 2.18 (m, 2 H); HRMS CaaH^FNsOeS (M+H) + calcd 

478.1370, found 478.1440. 

Example 267: 7-(4-FluorobenzvlV4-hvdroxv-A^-(2-isopropoxyethvlVl -methvl-2-oxo- 
1 ,2-dihvdro- 1 ,5-naphthvridine-3-carboxamide 

15 

The title compound was made in a similar manner to example 96 using 2- 
aminoethylisopropylether to give a white solid: ! H NMR (CDC1 3 ) 8 10.35 (1H, m), 
8.56 (1H, s), 7.38 (1H, s), 7.15 (2H, m), 7.02 (2H, m), 4.13 (2H, s), 3.62 (5H, m), 3.58 
(3H, s), 1.19 (6H, d, J=6Hz); HRMS calcd for C 2 2H 2 4FN 3 04+H + : 414.1829. Found: 
20 414.1834. 

Example 268 : 1 -(4-fluorophenvlV7-[Y 4-fluorophenvl)methvl] ~4-hydrox v-iV-( 2- 
hvdroxvprop vlV2~oxo- 1 .,2-dihvdro- 1 J-naphthyridine-3-carboxamide. 

In a similar manner to that described in example 196, from ethyl l-(4-fluorophenyl)~ 
25 7- [(4-fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 - 

carboxylate (20 mg, 0.043 mmol) and l-amino-2-propanol (0.05 mL) was prepared 1- 
(4-fluorophenyl)-7-[(4-fluoropte 

l,2-dihydro-l,5-naphthyridine-3-carboxamide (15 mg, 75% yield) as a white solid. 
! H NMR (CDC1 3 ) 5 10.22 (br s, 1 H), 8.53 (s, 1 H), 7.31-7.25 (m, 2 H), 7.22-7.18 (m, 
30 2 H), 7.03-6.92 (m, 4 H), 6.72 (s ,1 H), 4.03 (m, 1 H), 3.94 (s, 2 H), 3.56 (m, 1 H), 
3.36 (m, 1 H), 1.24 (d, J= 6A Hz, 3 H). MS m/z 466 (M+l). 
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Example 269: iV r -r2-( r acetvlamino^ethvlVl-(4-fluoroi3henvl)--74(4- 
fluorophenypmethyll -4-hydroxy-2-oxo- 1 .2-dihydro- 1 «5-naphthyridine-3- 
carboxamide. 

5 In a similar manner to that described in example 196, from ethyl l-(4-fluorophenyl)~ 
7- [(4-fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 - 
carboxylate (20 mg, 0.043 mmol) and A^(2-aminoethyl)acetamide (60 mg, 0.595 
mmol), was prepared iV L [2-(acetylamino)ethyl]-l~(4-fluorophenyl)-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxamide 
10 (12 mg, 57% yield) as a white solid after purification by reverse phase HPLC. l K 

NMR (CDC1 3 ) 5 10.17 (br s, 1 H), 8.54 (s, 1 H), 7.32-7.27 (m, 2 H), 7.22-7.1 8 (m, 2 
H), 7.03-6.93 (m, 4 H), 6.74 (s, 1 H), 6.03 (br s, 1 H), 3.96 (s, 2 H), 3.58 (m, 2 H), 
3.46 (m, 2 H), 1.97 (s, 3 H); MS m/z 493 (M+l). 

15 Example 270: l-(4-fluorophenvlV7-[(4-fluoror)henvDmethvll-4-hvdroxv-jV-(2- 
hydroxy- 1 -methvlethvl>2-oxo- 1 .2-dihydro- 1 .5 -naphthvridine-3-carboxamide. 

Li a similar manner to that described in example 196, from ethyl l-(4-fluorophenyl)- 
7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l 5 2-dihydro-l 9 5-naphthyridine-3- 

20 carboxylate (20 mg, 0.043 mmol) and 2-amino-l-propanol (0.05 mL), was prepared 
1 -(4-fluorophenyl)-7-[(4-fluorophenyl)methyl] -4-hydroxy-N-(2-hydroxy- 1 - 
methylethyl)-2-oxo-l,2-dihydro-l ? 5-naphthyridine-3--carboxamide (8.8 mg, 44 % 
yield) as a white solid after purification by reverse phase HPLC. l H NMR (CDC1 3 ) 8 
10.06 (d, J= 7.6 Hz, 1 H), 8.53 (s, 1 H), 7.31-7.27 (m, 2 H), 7.22-7.18 (m, 2 H), 

25 7.03-6.93 (m, 4 H), 6.71 (s, 1 H), 4.29 (m, 1 H), 3.95 (s, 2 H), 3.73 (dd, J= 10.8, 4 
Hz, 1 H), 3.62 (dd, J= 10.8, 6.4 Hz, 1 H), 1.26 (d, J= 6.8 Hz, 3 H); MS m/z 466 
(M+l). 



Example 271 : 7-[(4-fluorophenvl)methvl1-4-hvdroxv-l-f 3-(methvlsulfonyl>propvll-2- 
30 oxo-N- \3 -(2-oxo- 1 -pvrrolidinvDpropyll - 1 ,2-dihvdro- 1 .5 -naphthvridine-3- 
carboxamide 
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This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[3- 
(methylsulfonyl)propyl] -2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate and 1 -(3 - 
aminopropyl)-2-pyrrolidinone employing methods similar to those described in 
Example 202 and was obtained as a white solid. *H NMR (400 MHz, CDC1 3 ) 5 10.23 
5 (t, J= 5.5 Hz, 1 H), 8.55 (s, 1 H), 7.65 (s, 1 H), 7.20 (dd, J= 8.5, 5.4 Hz, 2 H), 7.00 (t, 
J= 8.8 Hz, 2 H), 4.39 (t, J= 7.7 Hz, 2 H), 4.11 (s, 2 H), 3.46-3.35 (m, 6 H), 3.13 (t, J 
= 7.1 Hz, 2 H), 2.94 (s, 3 H), 2.39 (t, J= 8.2 Hz, 2 H), 2.19 (m, 2 H), 2.03 (m, 2 H), 
1.85 (m, 2 H); HRMS C27H 3 iFN 4 0 6 S (M+H) + calcd 559.1948, found 559.2055. 

10 Example 272 : N-( 2-EthoxvethvlV7-('4-fluorobenzvlV4-hvdroxv- 1 -methvl-2-oxo- 1.2- 
dihvdro- 1 .5 -naphthyridine-3-carboxamide 

The title compound was made in a similar manner to example 96 using 2- 
ethoxyethylamine to give a white solid: ! H NMR (CDC1 3 ) 5 10.35 (1H, m), 8.57 (1H, 
15 s), 7.38 (1H, s), 7.15 (2H, m), 7.02 (2H, m), 4.13 (2H, s), 3.63 (4H, m), 3.58 (3H, s), 
3.56 (2H, m), 1.23 (3H, t, J=7Hz); HRMS calcd for CziHzsFN^+H 4 ": 400.1673. 
Found: 400.1692. 

Example 273 : 7-f 4-Fluorobenzvl)-4-hydroxy- 1 -methvl-2-oxo-iV~-f 2-propoxyethvl)- 
20 l,2-dihvdro-1.5-naphthyridine-3-carboxamide 

The title compound was made in a similar manner to example 96 using 2-N- 
propoxyethylamine to give a white solid: 'H NMR (CDC1 3 ) 8 10.36 (1H, m), 8.57 
(1H, s), 7.38 (1H, s), 7.15 (2H, m), 7.02 (2H, m), 4.13 (2H, s), 3.63 (4H, m), 3.58 
25 (3H, s), 3.45 (2H, m), 1.62 (2H, m), 0.94 (3H, t, J=7Hz); HRMS calcd for 
C 2 2H24FN 3 04+H + : 414.1829. Found: 414.1825. 

Example 274 : 7- r(4-FluorophenvDmethvll -4-hvdroxy-Af-(4-hvdroxvbutvr)- 1-(1H- 
imidazol-2-ylmethylV2-oxo- 1 .27dihydro-l ,5-naphthvridine-3-carboxamide. 

30 

The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. *H NMR 
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(400 MHz, CDCls) 8 10.03 (br, 1 H), 8.30 (s, 1 H), 7.95 (s, 1 H), 7.03 (dd, J= 8.4, 5.3 
Hz, 2 H), 6.83 (t, J= 8.7 Hz, 2 H), 6.81 (s, 2 H), 5.30 (s, 2 H), 3.99 (s, 2 H), 3.50 (m, 
2 H), 3.34 (m, 2 H), 1.64-1.48 (m, 4 H); HRMS m/z calcd for C 2 4H25N 5 0 4 (M+H) + 
466.1891, found 466.1906. 

5 

Example 275: 7-rC4-fluorophenvnnietlivll-4-hvdroxv-iV-{3-r(l- 
methylethvl)oxy]propvU -2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
1 0 oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3 -carboxylate and 3-isopropoxypropylamine 
employing methods similar to those described in Example 2 and was obtained as a 
white solid: ! H NMR (d 6 -DMSO) 8 1 1 .73 (1H, br s), 10.71 (1H, br s), 10.23 (1H, br 
s), 8.17 (1H, br s), 7.28-7.24 (3H, m), 7.15-7.10 (2H, t, J = 8.4 Hz), 4.00 (2H, s), 3.52- 
3.46 (1H, m), 3.39 (2H, t, J = 6 Hz), 3.30-3.21 (2H, m), 1.68-1.62 (2H, m), 1.06 (6H, 
15 d, J = 6.1 Hz); HRMS calcd for C 2 2H24FN 3 04+H + : 414.1829. Found 414.1810. 

Example 276: 7-|'('4-fluorophenvl')methvl1-4-hvdroxv-7V-| r (2ig)-2-hvdroxvpropvl1-2- 
oxo- 1 ,2-dihvdro- 1 .5-naphthyridine-3 -carboxamide 

20 This compound was prepared from ethyl 7-[(4-flu0rophenyl)methyl]-4-hydroxy-2- 
oxo- 1 ,2-dihydro- 1 ,5-naphthyridme-3 -carboxylate and R-(-)-l-amino-2-propanol 
employing methods similar to those described in Example 2 and was obtained as a 
white solid: *H NMR (d 6 -DMSO) tautomers are observed 8 1 1.81 (1H, t, J = 5.7), 
10.81 (1H, br s), 10.10 (1H, br s), 8.18 (0.58H, s), 8.15 (0.42H, s), 7.36-7.23 (3H, m), 

25 7.15-7.08 (2H, m), 4,74 (1H, t, J = 4.4 Hz), 3.98 (2H, s), 3.75-3.65 (1H, m), 3.26-3.15 
(2H, m), 1.06 (3H, m); HRMS calcd for Ci 9 Hi8FN 3 04+H + : 372.1360. Found 
372.1367. 

Example 277 : ^-r2-CEthvlthio")ethvn -7-[( 4-fluorophenvnmethvn-4-hvdroxv- 1 - 
30 methyl-2-oxo- 1 ,2-dihvdro- 1 .5-naphthyridine-3 -carboxamide. 
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In a similar manner to that described in example 196, from ethyl 7-[(4- 
fluorophenyl)methyl]-4-hydroxy- 1 -methyl-2-oxo- 1 ,2-dihydro-l ,5-naphthyridine-3- 
carboxylate (15 mg, 0.042 mmol) described in example 92 and [2- 
(ethylthio)ethyl] amine 

5 2-(ethylthio)ethanamine (38 mg, 0.373 mmol), was prepared iV-[2-(ethylthio)ethyl]-7- 
[(4-fluorophenyl)methyl]-4-hydroxy- 1 -methyl-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine- 
3-carboxamide (13 mg, 76 % yield) as a white solid after purification by reverse 
phase HPLC. l H NMR (CDC1 3 ) 5 10.43 (br s, 1 H), 8.57 (s, 1 H), 7.39 (s, 1 H), 7.18- 
7.14 (m, 2 H), 7.05-7.00 (m, 2 H), 4.14 (s, 2 H), 3.66 (m, 2 H), 3.59 (s, 3 H), 2.79 (m, 
10 2 H), 2.61 (m, 2 H), 1.29 (m, 3 H); MS m/z 416 (M+l). 

Example 278 : 7-r(4-Fluorophenyl)methvl]-4-hydroxv-l -methvl-iV- ir6-(methyloxvV 
3-pvridinyllmethyl} -2-oxo- 1 ,2-dihydro- 1 ,5-naphthvridine-3-carboxamide. 

15 In a similar manner to that described in example 196, from ethyl 7-[(4- 

fluorophenyl)methyl] -4-hydroxy- 1 -methyl-2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 - 
carboxylate (10 mg, 0.028 mmol) described in example 92 and {[6-(methyloxy)-3- 
pyridinyl]methyl} amine l-[6-(methyloxy)-3-pyridinyl]methanamine (38 mg, 0.373 
mmol), was prepared 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-methyl-AT-{[6- 

20 (methyloxy)-3 -pyridinyl]methyl} ~2~oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 - 

carboxamide (4 mg, 32 % yield) as a white solid after purification by reverse phase 
HPLC. l HNMR (CDC1 3 ) 8 10.49 (br s, 1 H), 8.57 (s, 1 H), 8.15 (d, 2.4 Hz, 1 H), 
7.59 (dd, J= 8.4, 2.4 Hz, 1 H), 7.38 (s, 1 H), 7.17-7.13 (m, 2 H), 7.04-6.99 (m, 2 H), 
6.72 (d, J= 8.4 Hz, 1 H), 4.55 (d, J- 6 Hz, 2 H), 4.13 (s, 2 H), 3.91 (s, 3 H), 3.55 (s 

25 ,3H);HRMSm/zcacldforC 2 4H22N4 0 4 F: 449.1625 Found: 449.1626 

Example 279: 7-r(4-Fluorophenvl)methvl1-4-hvdroxv-l-methvl-2-oxo-jV-|'2-r2-oxo-l- 
imidazolidinvl)ethvl]-L2-dihvdro--1.5-nanhthvridine-3-carboxamide. 

30 In a similar manner to that described in example 196, from ethyl 7-[(4- 
fluorophenyl)methyl] -4-hydroxy- 1 -methyl-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 
carboxylate (10 mg, 0.028 mmol) described in example 92 and l-(2-aminoethyl)-2- 
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imidazolidinone (47 mg, 0.364 mmol), was prepared 7-[(4-fluorophenyl)methyl]-4- 
hydroxy- 1 -methyl-2-oxo-AT-[2-(2-oxo- 1 -imidazolidinyl)ethyl]- 1 ,2-dihydro- 1,5- 
naphthyridine-3-carbox amide (12 mg, 98 % yield) as a white solid after purification 
by reverse phase HPLC. X H NMR (CDC1 3 ) S 10.33 (br s, 1 H), 8.54 (s, 1 H), 7.37 (s, 
5 1 H), 7.16-7.13 (m, 2 H), 7.03-6.99 (m, 2 H), 4.38 (s, 1 H), 4.12 (s, 2 H), 3.62 (m, 2 
H), 3.56-3.53 (m, 5 H), 3.45-339 (m, 4 H); HRMS 01/z cacld for C 2 2H23N 5 0 4 F: 
440.1734 Found: 440.1732. 

Example 280: jV-f2-(ethvlamino)ethyl]-7-r(4-fluorophenynmethvl]-4-hydroxv-2-oxo- 
10 1 ,2-dihvdro-L5-naphthyridine-3-carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate and N-ethylethylenediamine 
employing methods similar to those described in Example 2 and was obtained as a 
15 white solid: ] HNMR (d 6 -DMSO) 5 11.72 (1H, br s), 10.68 (1H 5 br s), 8.17 (1H, s), 
7.27 (3H, br s), 7.12 (2H, t, J = 8.7 Hz), 4.00 (2H, s), 2.62-2.48 (6H, m), 0.99 (3H, t, J 
= 7.1 Hz); HRMS calcd for C 2 oH2iFN 4 03+H + : 385.1676. Found 385.1685. 

Example 281: 7-['(4-fluorophenvl > lmethvl1-4-hvdroxv- 1 -methvl~i\f-(2- 
20 |[(methvlamino)carbonothiovl1amm^ 
carboxamide. 

In a similar manner to that described in example 196, from ethyl 7-[(4- 
fluorophenyl)methyl]-4-hydroxy- 1 -methyl-2-oxo- 1 ,2-dihydro- 1 ,5~naphthyridine-3- 

25 carboxylate (10 mg, 0.028 mmol) described in example 92 and 7V-(2-aminoethyl)-iV- 
methylthiourea (48 mg, 0.364 mmol), was prepared 7-[(4-fluorophenyl)methyl]-4- 
hydroxy- 1 -methyl-JV-(2- { [(methylamino)carbonothioyl] amino} ethyl)-2-oxo- 1,2- 
dihydro-l,5-naphthyridine-3-carboxamide (4 mg, 33% yield) as a white solid after 
purification by reverse phase HPLC. ! H NMR (CDC1 3 ) 8 10.55 (br s, 1 H), 8.56 (s, 1 

30 H), 7.40 (s, 1 H), 7.24-7.15 (m, 2 H), 7.05-7.00 (m, 2 H), 6.79 (br s, 1 H), 6.19 (br s, 1 
H), 4.14 (s, 2 H), 3.75-3.70 (m, 4 H), 3.56 (s, 3 H), 2.95 (s, 3 H); HRMS m/z calcd 
forCaiHzsNsOsFS: 444.1506 Found: 444.1532 
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Example 282: 7-r(4-Fluorophenvnme 
dihvdro-3-pyridinvl\met^^ 

5 In a similar manner to that described in example 196, from ethyl 7-[(4- 
fluorophenyl)methyl] -4-hydroxy- 1 -methyl-2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 - 
carboxylate (10 mg, 0.028 nrmol) described in example 92 and 5-(aminomethyl)- 
2(1 H) -p yridinone (50 mg, 0.403 mmol), was prepared 7-[(4-fluorophenyl)methyl]-4- 
hydroxy- 1 -methyl-2-oxo-iV-[(6-oxo- 1 ,6-dihydro-3 -pyridinyl)methyl] - 1 ,2-dihydro- 1,5- 
10 naphthyridine-3 -carboxamide (7 mg, 58% yield) as a white solid after purification by 
reverse phase HPLC. l H NMR (CDC1 3 ) 5 10.51 (br s, 1 H), 8.59 (s, 1 H), 7.49 (d, J= 
9.6 Hz, 1 H), 7.39 (s, 2 H), 7.17-7.13 (m, 2 H), 7.04-6.94 (m, 2 H), 6.56 (d, J = 9.6 
Hz, 1 H), 4.38 (d, J = 6 Hz, 2 H), 4.13 (s, 2 H), 3.56 (s, 3 H); HRMS m/z calcd for 
C23H20N4O4F: 435.1469 Found: 435.1470. 

15 

Example 283: 7-[ (4-Fluorophenvl)methYl 1-4-hvdroxy-l-methvl-2-oxo-JV-r3-ri- 
pyrrolidinyBpropvl] - 1 ,2-dihydro- 1 ,5 -naphthvridine-3-carboxamide. 

In a similar manner to that described in example 196, from ethyl 7-[(4- 
20 fluorophenyl)methyl] -4-hydroxy- 1 -methyl-2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 - 
carboxylate (25 mg, 0.070 mmol) described in example 92 and [3-(l- 
pyrrolidinyl)propyl] amine (0.08 mL of a 4.68 M solution in chloroform, .0364 mmol), 
was prepared 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-methyl-2-oxo-AT-[3-(l- 
pyrrolidinyl)propyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide (18 mg, 60% 
25 yield) as a white solid after purification by reverse phase HPLC. X H NMR (CDCI3) 8 
10.32 (br s, 1 H), 8.56 (s, 1 H), 8.51 (s, 1 H), 7.40 (s, 1 H), 7.17-7.14 (m, 2 H), 7.04- 
7.00 (m, 2 H), 4.13 (s, 2 H), 3.58 (s, 2 H), 3.54-3.52 (m, 2 H), 3.13 (br s, 4 H), 3.03- 
2.98 (m, 2 H), 2.19-2.06 (m, 2 H), 2.01 (br s, 4H); HRMS m/z calcd for 
C24H28N4O3F: 439.2145 Found: 439.2141. 

30 

Example 284: 7-[(4-Fluorophenvl)methvn-4-hvdroxv-A^-methvl-2-oxo-l-f3- 
pyridinylmethylV 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxamide. 
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The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. ! H NMR 
(300 MHz, DMSO-<f 6 ) 6 10.10 (m, 1 H), 8.59 (s, 1 H), 8.57 (m, 1 H), 8.51 (d, J= 4.4 
5 Hz, 1 H), 7.89 (s, 1 H), 7.60 (d, J= 7.5 Hz, 1 H), 7.35 (dd, J= 7.9, 4.9 Hz, 1 H), 7.25 
(dd, /= 8.6, 5.7 Hz, 2 H), 7.09 (t, J= 8.9 Hz, 2 H), 5.57 (s, 2 H), 4.1 1 (s, 2 H), 2.95 
(d, J= 4.8 Hz, 3 H); HRMS m/z calcd for C23H20N4O3F (M+H) + 419.1519, found 
419.1515. 

10 Example 285: 7-r(4-FluorophenyDmethvl1-4-hydroxv-iV-(2-hvdroxvethvl')-2-oxo-l- 
(3-pyridinylmethyl')- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. X H NMR 
15 (300 MHz, DMSO-rfe) 8 10.37 (m, 1 H), 8.59 (s, 1 H), 8.55 (s, 1 H), 8.49 (m, 1 H), 
7.89 (s, 1 H), 7.55 (m, 1 H), 7.35-7.22 (m, 3 H), 7.09 (t, J= 8.2 Hz, 2 H), 5.56 (s, 2 
H), 4.97 (m, 1 H), 4.1 1 (s, 2 H), 3.60 (m, 2 H), 3.49 (m, 2 H); HRMS m/z calcd for 
C24H22N4O4F (M+H) + 449.1625, found 449.1606. 

20 Example 286: 7-|T4-Fluorophenvnmethvll-4-hvdroxv-iV-C3-hvdroxv-2.2- 

dimethvlpropvl)-l-(lJy-imidazol-2-ylmethvlV2-oxo-l,2-dihydro-l,5-naphthvridine-3- 
carboxamide. 

The title compound was prepared in a similar manner to that described in example 
25 152 using excess amine and ethanol as solvent to provide a white solid. *H NMR 

(300 MHz, DMSO-<4) 5 1 1.94 (br, 1 H), 10.41 (m, 1 H), 8.57 (s, 1 H), 8.02 (s, 1 H), 
7.30 (dd, J= 8.5, 5.6 Hz, 2 H), 7.13 (t, J= 8.8 Hz, 2 H), 7.05 (s, 1 H), 6.83 (s, 1 H), 
5.54 (s, 2 H), 4.81 (m, 1 H), 4.12 (s, 2 H), 3.33 (m, 2 H), 3.24 (d, J= 5.5 Hz, 2 H), 
0.90 (s, 6 H); HRMS m/z calcd for C25H27N5O4F (M+H) + 480.2047, found 480.2033. 

30 

Example 287 : 7-|"("4-fluorophenvDmethvn-4-hvdroxy-A^-(2-hydroxvpropvl)- 1 -f 3- 
(methvlsulfonvl)propvl]-2-oxo- 1 .2-dihvdro- 1 .5 -naphthvridine-3-carboxamide 
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This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[3- 
(methylsulfonyl)propyl]-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate and 1 - 
amino-2-propanol employing methods similar to those described in Example 202 and 
5 was obtained as a pale yellow solid. *H NMR (400 MHz, CDC1 3 ) 5 10.33 (t, J= 5.1 
Hz, 1 H), 8.56 (s, 1 H), 7.67 (s, 1 H), 7.21 (dd, J= 8.2, 5.4 Hz, 2 H), 7.01 (t, J= 8.5 
Hz, 2 H), 4.37 (t, J— 7.7 Hz, 2 H), 4.12 (s, 2 H), 4.08 (m, 2 H), 3.62 (m, 1 H), 3.35 
(m, 1 H), 3.14 (t, 6.7 Hz, 2 H), 2.95 (s, 3 H), 2.19 (m, 2 H), 1.27 (d, J= 6.4 Hz, 3 
H); HRMS C23H26FN3O6S (M+H) + calcd 492.1526, found 492.1623. 

10 

Example 288: 74(4-fluorophenvDmethvl1-4-hvdroxv-iV-(2-hvdroxvethvlVl-methvl--2- 
oxo- 1 ,2-dihvdro- 1 ,5-naphthvridine-3-carboxamide sodium salt 

Step 1 : Synthesis of methyl 5-[(4-fluorophenyl)methyl]-3-(methylamino)-2- 
1 5 pyridinecarboxylate 

This compound was prepared from methyl 3 -amino-5 - [(4-fluorophenyl)methyl] -2- 
pyridinecarboxylate as described in Example 89, Steps 9-10 by reacting with 
trifluoroacetic anhydride, followed by alkylation with methyl iodide and subsequent 
20 deprotection upon heating in the presence of MeOH. 

X H NMR (CDCI3) 8 7.84 (1H, s), 7.61 (1H, br s), 7.14-7.10 (2H, m), 6.99-6.94 (2H, 
m), 3.92 (5H, s), 2.83 (3H, d, J - 5 Hz); ES + MS: 275 (M+H + , 100). 

Step 2: Synthesis of ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-methyl-2-oxo-l,2- 
25 dihydro- 1 , 5 -naphthyridine-3 -carboxylate 

A solution of methyl 5-[(4-fluorophenyl)methyl]-3-(methylamino)-2- 
pyridinecarboxylate (1 10.3 g, 0.402 mol) in DCE (1L) was heated to 50 °C and 
ethylmalonylchloride (5.7 g, 0.502 mol) was added streamwise over a period of 3 
min. 

30 The reaction mixture was heated at 85 °C for lh. After cooling to room temperature, 
added a IN solution of K2CO3 (1.7 L), stirred for 15 min. and separated layers. The 
organic layer was washed with water (1.5L), added EtOH (3.4 L) and distilled 
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solvents to a final volume of 1.3 L. Added streamwise a 2.68 M solution of NaOEt in 
EtOH (102 ml), over a period of 7 min. After 30 min, a solid precipitated, cooled to 0 
°C and added cone. HC1 (20 ml), followed by IN HC1 (200 ml) to pH 2-3. Extracted 
with CH 2 C1 2 and the organic layer was distilled to evaporate the CH2CI2. *H NMR 
5 (CDCI3) 5 8.51 (1H, s), 7.35 (1H, s), 7.18-7.15 (2H 3 m), 7.05-7.01 (2H, m), 4.51 (2H, 
q, J = 7 Hz), 4.19 (2H, s), 3.56 (3H, s), 1.23 (3H, t, J = 7 Hz); ES + MS: 357 (M+H+, 
100). 

Step 3: Synthesis of 7-[(4-fluorophenyl)methyl]-4-hydroxy-iV-(2-hydroxyethyl)-l- 
1 0 methyl-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide 

To a solution of ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-methyl-2-oxo-l,2- 
dihydro- 1 ,5 -naphthyridine-3 -carboxylate (143.3 g, 0.402 mol) in EtOH (1.3 L) was 
added NMP (0.5 L) and ethanolamine (27.75 g, 0.454 mol). Distilled EtOH over a 

15 period of 2h and the resulting reaction mixture was heated at 1 10 °C for 45 min. 

Cooled to 60 °C and added water dropwise (0.47 L), followed by addition of IN HC1 
(0.2 L) to pH 2-3. Cooled to room temperature and diluted by dropwise addition of 
water (1.2 L). The solids which precipitated were collected by filtration, washed with 
water and dried under vacuum at 70 °C to afford a tan solid. l H NMR (de-DMSO) 5 

20 10.41 (1H, t, J - 5.5 Hz), 8.53 (1H, s), 8.00 (1H, s), 7.39-7.35 (2H, m), 7.15-7.10 (2H, 
m), 4.92 (1H, t, J = 5 Hz), 

4.15 (2H, s), 3.58 (3H, s), 3.55-3.53 (2H, m), 3.44-3.40 (2H, m); ES + MS: 372 
(M+H+, 100). 

25 Step 4: Synthesis of : 7-[(4-fluorophenyl)methyl]-4-hydroxy-iV-(2-hydroxyethyl)-l- 
methyl-2-oxo-l,2-dihydro- 1,5 -naphthyridine-3 -carboxamide sodium salt. 
To a suspension of 7-[(4-fluorophenyl)methyl]-4-hydroxy-iV-(2-hydroxyethyl)-l- 
methyl-2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxamide (96 g, 0.259 mol) in 
EtOH (2 L) was added a solution of IN NaOH (0.298 L) streamwise, over a period of 

30 7 min. Stirred at room temperature for lh . The resulting solid was collected by 
filtration, washed with EtOH and dried under vacuum at 75 °C. The product was 
obtained as a beige solid. *H NMR (d 6 -DMSO) 5 10.58 (1H, br s), 8.18 (1H, s), 7.62 
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(1H, s), 7.34-7.31 (2H, m), 7.12-7.08 (2H, m), 4.73 (1H, br s), 4.04 (2H, s), 3.45-3.41 
(2H, m), 3.39 (3H, s), 3.27-3.23 (2H, m); ES + MS: 372 (M+H+, 100. 

Example 289: 7-[(4-FluorophenvDmethvl1-4^ 
5 vDprop vl]- 1 -methvl-2-oxo- 1 ,2-dihydro- 1 ,5-naphthwidine-3-carboxamide. 

In a similar manner to that described in example 196, from ethyl 7-[(4- 
fluorophenyl)methyl] -4-hydroxy- 1 -methyl-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3- 
carboxylate (10 mg, 0.028 mmol) described in example 92 and [3-(liWmidazol-l- 

10 yl)propyl] amine (48 mg, .0384 mmol), was prepared 7-[(4-fluorophenyl)methyl]-4- 
hydroxy-7V~[3-( lif-imidazol- 1 -yl)propyl] - 1 -methyl-2-oxo- 1 ,2-dihydro- 1,5- 
naphthyridine-3-carboxamide (4 mg, 33% yield), as a white solid after purification by 
reverse phase HPLC. l H NMR (CDC1 3 ) 5 10.36 (br s, 1 H), 8.59 (s, 1 H), 7.74 (s, 1 
H), 7.42 (s, 1 H), 7.18-7.14 (m, 2 H), 7.12 (s, 1 H), 7.05-7.01 (m, 3 H), 4.15 (s, 2 H), 

15 4.11-4.07 (m, 2 H), 3.59 (s, 3 H), 3.51-3.45 (m, 2 H), 2.19-2.12 (m, 2 H); MS m/z 
436 (M+l). 

Example 290: 7-r(4-fluorophenvltoeth^ 

pvrrol-2-vDethvl] -2-oxo- 1 ,2-dihvdro- 1 ,5-naphthvridine-3-carboxamide. 

20 

hi a similar manner to that described in example 196, from ethyl 7-[(4- 
fluorophenyl)methyl]-4-hydroxy- 1 -methyl-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 
carboxylate (13 mg, 0.0365 mmol) described in example 92 and [2-( 1 -methyl- IH- 
pyrrol-2-yl)ethyl] amine (45 mg, 0.364 mmol), was prepared 7- [(4- 

25 fluorophenyl)methyl]-4-hydroxy^ 

oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide (13 mg, 86 % yield) as a white 
solid after purification by reverse phase HPLC. l H NMR (CDC1 3 ) 8 10.31 (br s, 1 
H), 8.56 (s, 1 H), 7.38 (s, 1 H), 7.17-7.13 (m, 2 H), 7.04-6.99 (m, 2 H), 6.56 (m, 1 H), 
6.06 (m, 1 H), 5.99 (s, 1 H), 4.12 (s, 2 H), 3.68 (m, 2H), 3.59 (s, 3 H), 3.57 (s, 3 H), 

30 2.90 (m, 2 H); MS m/z 435(M+1). 
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Example 291: 7~r(4-fluoronhenvl)meth^^ 

2- vlmethvlVL2-dihvdro-L5-naphthyridine-3"Carboxamide. 

In a similar manner to that described in example 196, from ethyl 7-[(4- 
5 fluorophenyl)methyl]-4-hydroxy- 1 -methyl-2-oxo-l ,2-dihydro- 1 ,5-naphthyridine-3- 
carboxylate (10 mg, 0.028 mmol) described in example 92 and (l,3-thiazol-2- 
ylmethy 1) amine (41 mg 5 .0364 mmol), was prepared 7-[(4-fluorophenyl)methyl]-4- 
hydroxy- l-methyl-2-oxo-iV-(l ,3-thiazol-2-ylmethyl)-l ,2-dihydro- 1 ,5-naphthyridine- 

3- carboxamide (12 mg, 98 % yield) as a tan solid after purification by reverse phase 
10 HPLC. ! H NMR (CDC1 3 ) 8 10.89 (br s, 1 H), 8.52 (s, 1 H), 7.75 (d, J= 3.2 Hz, 1H), 

7.39 (s, 1 H), 7.29 (d, J = 3.2 Hz, 1 H), 7.17-7.13 (m, 2 H), 7.04-6.99 (m, 2 H), 4.97 
(d, J= 5.6 Hz, 2 H), 4.13 (s, 2 H), 3.59 (s, 3 H); MS m/z 425 (M+l). 

Example 292: 7-r(4-Fluorophenvl)methvll-4-hvdroxy--jV-(2-hvdroxv-U- 
15 dimethylethyl)-2-oxo- 1 ,2-dihvdro- 1 ,5 -naphthyridine-3 -carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate and 2-amino-2-methyl- 1 -propanol 
employing methods similar to those described in Example 2 and using N,N- 
20 dimethylformamide as the reaction solvent.The product was obtained as an off-white 
solid: l HNMR (d 6 -DMSO) tautomers are observed 8 11.95 (1H, br s), 10.95 (1H, br 
s), 10.01 (1H, br s), 8.17 (0.70H, s), 8.13 (0.30H, s), 7.34-7.25 (3H, m), 7.15-7.09 
(2H, m), 4.86 (1H, br s), 3.98 (2H, s), 3.50-3.41 (2H, m), 1.29 (3H, s), 1.24 (3H,s); 
HRMS calcd for C 2 oH 2 oFN 3 04+H + : 386.1516. Found 386.1521. 

25 

Example 293: 7-rr4-Fluoror>henvnmethvl]-4-hvdroxv-2-oxo-iV-r3-(2-oxo-l- 
pvrrolidinvDprop vll - 1 -(3 -pyridinvlmethvlV 1 ,2-dihvdro- 1 ,5 -naphthvridine-3 - 
carboxamide. 



30 



The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. T H NMR 
(400 MHz, CDC1 3 ) 5 10.28 (m, 1 H), 8.55 (s, 1 H), 8.51 (d, J= 4.6 Hz, 1 H), 8.39 (s, 1 
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H), 7.32 (d, J= 8.0 Hz, 1 H), 7.17 (dd, J= 8.0, 4.8 Hz, 1 H), 7.13 (s, 1 H), 7.00-6.98 
(m, 4 H), 5.39 (s, 2 H), 4.02 (s, 2 H), 3.47 (m, 2 H), 3.44-3.39 (m, 4 H), 2.40 (m, 2 H), 
2.04 (m, 2 H), 1.88 (m, 2 H); HRMS m/z calcd for C29H29N5O4F (M+H) + 530.2204, 
found 530.2189. 

5 

Example 294: 7-[(4-Fluorophenvl)methvl1^ 
1 .2-dihydro-L5-naphthvridine"-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
10 152 using ammonium hydroxide (aq) in ethanol to provide a white solid. l H NMR 
(300 MHz, DMSO-d 6 ) 5 9.57 (br, 1 H), 8.70 (br, 1 H), 8.57 (s, 1 H), 8.54 (s, 1 H), 
8.49 (d, 4.6 Hz, 1 H), 7,86 (s, 1 H), 7.55 (d, J= 7.3 Hz, 1 H), 7.31 (dd, J= 7.9, 4.5 
Hz, 1 H), 7.24 (m, 2 H), 7.08 (m, 2 H), 5.79 (s, 2 H), 5.55 (s, 2 H), 4.10 (s, 2 H); 
HRMS m/z calcd for C 2 2Hi 8 N40 3 F (M+H) + 405.1363, found 405.1348. 

15 

Example 295: 7-rf4-Fluorophenvltoethv^ 

oxo- 1 .2-dihydro- L5-naphthvridine-3-carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
20 oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate and S-(+)- 1 -amino-2-propanol 
employing methods similar to those described in Example 2 and was obtained as a 
white solid: l U NMR (d 6 -DMSO) 5 1 1.82 (1H, br s), 10.35 (1H, br s), 8.50 (1H, s), 
7.45 (1H, s), 7.31-7.27 (2H, m), 7.15 (2H, t, J = 8.7 Hz), 4.93 (1H, d, J = 4.2 Hz), 4.11 
(2H, s), 3.80-3.75 (lH,m), 3.42-3.39 (1H, m), 3.20-3.14 (1H, m), 1.07 (3H, d, J - 6.1 
25 Hz); HRMS calcd for Ci 9 H 18 FN 3 04+H + : 372.1360. Found 372.1355. 

Example 296: iV-(2,3-dihvdroxvpropvl)-7-[ (4-fluorophenvl)methyl]-4-hydroxv- 1 - 
methyl-2-oxo- 1 ,2-dihvdro- 1 ,5-naphthyridine-3 -carboxamide. 

In a similar manner to that described in example 196, from ethyl 7-[(4- 
30 fluorophenyl)methyl]-4-hydroxy-l-methyl-2-oxo-l,2-dihydro-l,5-naphthyridine-3- 

carboxylate (10 mg, 0.028 mmol) described in example 92 and 3-amino-l,2- 
propanediol (36 mg, 0.393 mmol), was prepared N-(2 , 3 -dihydroxypropyl) -7- [(4- 
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fluorophenyl)methyl] -4-hydroxy- 1 -methyl-2~oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 
carboxamide (10 mg, 91% yield) as a white solid after purification by reverse phase 
HPLC. *H NMR (CDC1 3 ) 8 10.49 (br s 5 1 H), 8.56 (s, 1 H), 7.39 (s 5 1 H), 7.17-7.13 
(m, 2 H), 7.04-6.99 (m, 2 H), 4.13 (s, 2 H), 3.92 (m, 1 H), 3.67-3.54 (m, 4 H), 3.57 (s, 
5 3H). 

Example 297: iV-[2-(acetvlammo)eth^^ 
methvl-2-oxo-l,2-dihvdro-l,5-naphthvridine--3-carboxamide. 

10 In a similar manner to that described in example 196, from ethyl 7-[(4- 
fluorophenyl)methyl]-4-hydroxy- 1 -methyl-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 
carboxylate (20 mg ? 0.056 mrnol) described in example 92 and N-(2- 
aminoethyl)acetamide (74 mg, 0.730 mmol), was prepared N- [2-(acetyl amino) ethyl] - 
7-[(4-fluorophenyl)methyl]-4-hydroxy- 1 -methyl-2-oxo- 1 ,2-dihydro- 1 ,5 - 

15 naphthyridine-3-carboxamide (9 mg, 39% yield) as a white solid after purification by 
reverse phase HPLC. l U NMR (CDC1 3 ) 5 10.39 (br s, 1 H), 8.56 (s, 1 H), 7.39 (s, 1 
H), 7.17-7.15 (m, 2 H), 7.04-6.94 (m, 2 H), 6.09 (br s, 1 H), 4.13 (s, 2 H), 3.61-3.58 
(m, 2 H), 3.57 (s, 3 H), 3.51-3.48 (m, 2 H), 1.98 (s, 3 H); MS m/z 413 (M+l). 

20 Example 298: 7-|T4-fluorophenvnmethvl]-4-hvdroxv-iV-r2-hvdroxvethvl)-l-l2- 

[(methvlsulfonvl)amino]ethvl> -2-oxo- 1 ,2-dihydro- 1 , 5 -naphth vridine- 3 -carboxamide 

Ethyl 3 - { [2- ( { [( 1 , 1 -dimethylethyl)oxy] carbonyl} amino)ethyl] amino } -5 - [(4- 
fluorophenyl)methyl]-2-pyridinecarboxylate. This compound was prepared from ethyl 

25 3-amino-5-[(4-fluorophenyl)methyl]-2-pyridinecarboxylate and t-butyl N-(2- 

oxoethyl)carbamate employing methods similar to those described in Example 202 
and was obtained as a white solid. *H NMR (400 MHz, CDC1 3 ) 8 7.88 (d, J= 1 .4 Hz, 
1 H), 7.80 (br, 1 H), 7.13 (dd, J= 7.9, 5.8 Hz, 2 H), 6.98-6.93 (m, 3 H), 4.85 (br, 1 H), 
4.38 (q, J= 7.1 Hz, 2 H), 3.90 (s, 2 H), 3.30 (m, 4 H), 1.43-1.38 (m, 12 H); MS m/z 

30 418 (M+H) + . 
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Ethyl 3-[(2-aminoethyl)amino]-^ 

To a mixture of dichloromethane (2 mL) and trifluoroacetic acid (2 mL) was added 
ethyl 3-{[2~({[(l,l-dimethylethyl)oxy]carbonyl}amino)ethyl]amino}-5-[(4-- 
fluorophenyl)methyl]-2-pyridinecarboxylate. The reaction mixture was stirred at 
5 room temperature for 3 hours, then concentrated in vacuo. The crude residue was 
partitioned between ethyl acetate and saturated aqueous sodium bicarbonate solution. 
The organic layer was washed with water and brine, then dried over sodium sulfate. 
Filtration and concentration provided ethyl 3-[(2-aminoethyl)amino]-5-[(4- 
fluorophenyl)methyl]-2-pyridinecarboxylate as a light yellow oil. *H NMR (400 
10 MHz, CDC1 3 ) 5 7.77 (s, 1 H), 7.72 (t, J= 5.8 Hz, 1 H), 7.06 (dd, J= 8.4, 5.4 Hz, 2 H), 

6.90 (t, J= 8.7 Hz, 2 H), 6.81 (s, 1 H), 6.63 (br, 2 H), 4.27 (q, J= 7.1 Hz, 2 H), 3.79 
(s, 2 H), 3.45 (m, 2 H), 3.08 (m, 2 H), 1.29 (t, J= 7.2 Hz, 3 H). 

Ethyl 5-[(4-fluorophenyl)methyl]-3-( {2-[(methylsulfonyl)amino] ethyl} amino)-2~ 
15 pyridinecarboxylate. To a cold (0 °C) solution of ethyl 3-[(2-aminoethyl)amino]-5- 
[(4-fluorophenyl)methyl]-2~pyridinecarboxylate (90 mg, 0.284mmol) and 
triethylamine (59 |LiL, 0.426 mmol) in dichloromethane (1 mL) was added 
methanesulfonyl chloride (26 jjL, 0.341 mmol) in dichloromethane (1 mL) dropwise. 
The reaction mixture was warmed to room temperature and stirred one hour. The 
20 reaction mixture was quenched with ice and diluted with dichloromethane. The 
organic layer was washed with water and brine, then dried over sodium sulfate. 
Filtration and concentration, followed by flash chromatography (0 to 5%, methanol in 
dichloromethane) provided ethyl 5-[(4-fluorophenyl)methyl]-3-({2- 
[(methylsulfonyl)amino] ethyl} amino)-2-pyridinecarboxylate as a clear oil. X H NMR 
25 (400 MHz, CDCI3) 5 7.91 (s, 1 H), 7.87 (t, J= 5.6 Hz, 1 H), 7.13 (dd, J= 8.3, 5.5 Hz, 
2 H), 6.97 (t, J= 8.7 Hz, 2 H), 6.89 (s, 1 H), 4.93 (m, 1 H), 4.39 (q, J= 7.1 Hz, 2 H), 

3.91 (s, 2 H), 3.38 (m, 2 H), 3.33 (m, 2 H), 2.94 (s, 3 H), 1.41 (t, J= 7.1 Hz, 3 H); MS 
m/z 396 (M+H) + . 

30 Ethyl 3-([3-(ethyloxy)-3-oxopropanoyl] {2-[(methylsulfonyl)amino]ethyl} amino)-5- 
[(4-fluorophenyl)methyl]-2-pyridinecarboxylate. This compound was prepared from 
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ethyl 5-[(4-fluorophenyl)methyl]-3-({2-[(^ amino)-2- 
pyridinecarboxylate employing methods similar to those described in Example 202. 
The desired compound was separated from a di-acylated biproduct via flash 
chromotography and was obtained as a clear oil. l H NMR (400 MHz, CDC1 3 ) 5 8.59 
5 (d, J= 1.4 Hz, 1 H), 7.71 (s, 1 H), 7.17 (dd, /= 8.4, 5.4 Hz, 2 H), 7.01 (t, y= 8.7 Hz, 
2 H), 5.34 (t, J= 5.7 Hz, 1 H), 4.43 (q, J = 7.1 Hz, 2 H), 4.15 (m, 1 H), 4.04 (s, 2 H), 
4.00 (m, 2 H), 3.52 (m, 1 H), 3.39 (m, 1 H), 3.31 (m, 1 H), 3.17-3.04 (m, 2 H), 2.95 
(s, 3 H), 1.40 (t, J= 7.1 Hz, 3 H), 1.16 (t, 7= 7.1 Hz, 3 H) 

1 0 Ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy- 1 - {2-[(methylsulfonyl)amino]ethyl} -2- 
oxo- 1 ,2-dihydro- 1 ? 5-naphthyridine-3 -carboxylate. This compound was prepared from 
ethyl 3-([3-(ethyloxy)-3-oxopropanoyl] {2-[(methylsulfonyl)amino]ethyl} amino)-5- 
[(4-fluorophenyl)methyl]-2-pyridinecarboxylate and employing methods similar to 
those described in Example 202 and was obtained as a white solid. *H NMR (400 

15 MHz, CDCI3) S 8.41 (s, 1 H), 7.86 (s, 1 H), 7.19 (dd, J= 8.5, 5.3 Hz, 2 H), 6.95 (t, J= 
8.6 Hz, 2 H), 4.45 (m, 2 H), 4.28 (m, 2 H), 4.06 (s, 2 H), 3.26 (m, 2 H), 3.12 (br, 1 H), 
2.88 (s, 3 H), 1.40 (m, 3 H); MS m/z 464 (M+H) + . 

7-[(4-fluor6phenyl)methyl]-4-hydroxy-iV-(2-hydroxyethyl)- 1 - {2- 
20 [(methylsulfonyl)amino]ethyl}-2-oxo-l,2~dihydro-l,5-naphthyridine-3-carboxamide. 
This compound was prepared from ethyl 7- [(4-fluorophenyl)methyl] -4-hydroxy- 1 - {2- 
[(methylsulfonyl)amino] eth^ 

and ethanolamine employing methods similar to those described in Example 202 and 
was obtained as a white solid. ! H NMR (400 MHz, DMSO-J 6 ) 510.38 (t, J= 5.2 Hz, 1 
25 H), 8.55 (s, 1 H), 8.10 (s, 1 H), 7.40 (dd, 8.2, 5.7 Hz, 2 H), 7.27 (t, J~ 6.1 Hz, 1 
H), 7.13 (t, J= 8.8 Hz, 2 H), 4.95 (t, J= 5.0 Hz, 1 H), 4.34 (t, J- 6.3 Hz, 2 H), 4.14 
(s, 2 H), 3.57 (m, 2 H), 3.45 (m, 2 H), 3.24 (m, 2 H), 2.89 (s, 3 H); HRMS 
C 2 iH23FN 4 0 6 S (M+H) + calcd 479.1322, found 479.1400. 

30 Example 299: 7J ( 4"fluorophenvDmethvll-4-hvdroxv-iV-( 2-hvdroxvethvlV 1 - ([ 4- 

(methvlsulfonyl)phenvllmethvli -2-oxo- 1 .2-dihvdro- 1 ^-naphthyridine-S-carboxamide 
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Ethyl 5-[(4-fluorophenyl)methyl]-3-( {[4-(methylsulfonyl)phenyl]methyl} amino)-2- 
pyridinecarboxylate. This compound was prepared from ethyl 3-amino-5-[(4- 
fluorophenyl)methyl]-2-pyridinecarboxylate and 4-methylsulfonyl benzaldehyde 
employing methods similar to those described in Example 265 and was obtained as a 
5 yellow solid. 

Ethyl 3-([3-(ethyloxy)-3-oxopropanoyl]{[4-(methylsulfonyl)phenyl]methyl}amino)- 
5 - [(4-fluorophenyl)methyl] ~2 -pyridinecarboxylate. This compound was prepared from 
ethyl 5-[(4-fluorophenyl)methyl]-3-({[4-(methylsulfonyl)phenyl]methyl}amino)-2- 
1 0 pyridinecarboxylate employing methods similar to those described in Example 202 
and was obtained as a yellow oil. 

Ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy- 1 - {[4-(methylsulfonyl)phenyl]methyl} - 
2-oxo-l,2-dihydro-l 5 5-naphthyridine-3-carboxylate. This compound was prepared 
1 5 from ethyl 3 ~([3 -(ethyloxy)-3 -oxopropanoyl] {[4- 

(methylsulfonyl)phenyl]methyl}amino)-5-[(4-fluorophenyl)methyl]-2- 
pyridinecarboxylate employing methods similar to those described in Example 202 
and was obtained as a peach solid. 

20 7-[(4-fluorophenyl)methyl]-4-hydroxy-^(2-hydroxyethyl)-l-{[4- 

(methylsulfonyl)phenyl]methyl} -2-oxo-l ,2-dihydro- 1 , 5 -naphthyridine-3 - 
carboxamide. This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4- 
hydroxy- 1 - { [4-(methylsulfonyl)phenyl]methyl} -2-oxo-l ,2-dihydro- 1,5- 
naphthyridine-3-carboxylate and ethanolamine employing methods similar to those 

25 described in Example 202 and was obtained as a white solid. *H NMR (400 MHz, 

CD 3 OD) 5 8.53 (s, 1 H), 7.81 (d, J— 8.2 Hz, 2 H), 7.19 (d, J= 8.1 Hz, 2 H), 7.05 (s, 1 
H), 6.98-6.95 (m, 4 H), 5.41 (tar, 2 H), 4.00 (s, 2 H), 3.78 (t, J= 5.2 Hz, 2 H), 3.60 (m, 
2 H), 3.01 (s, 3 H); HRMS QeHj^FNaOeS (M+H) + calcd 526.1370, found 526.1434. 

30 Example 300: 7"(4-Fluorobenzvl)"4-hvdroxv-JV-f3-isopror)oxvpropvlVl -methyl-2- 
oxo-1 ,2-dihvdro-l ,5-naphthvridine-3-carboxamide 
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The title compound was made in a similar manner to example 96 using 3- 
isopropoxypropylamine to give a yellow glass: *H NMR (CDC1 3 ) 8 10.21 (1H, m), 
8.62 (1H, s), 7.45 (1H, s), 7.16 (2H, m), 7.05 (2H, m), 4.15 (2H, s), 3.51-3.60 (8H, 
m), 1.89 (2H, m), 1.17 (6H, d, J=7Hz); HRMS calcd for C23H26FN3O4-HH* 428.1986. 
5 Found: 428.1989. 

Example 301: 7-[(4-Fluorophenyl)met^ 
lmethvl(methvlsulfonvl)amino]ethvl\ -2-ox 
10 carboxamide. 

In a similar manner to that described in example 196, from ethyl 7-[(4- 
fluorophenyl)methyl]-4-hydroxy- 1 -methyl-2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 - 
carboxylate (20 mg, 0.056 mmol) described in example 92 and N-(2-aminoethyl)-iV- 
15 methylmethanesulfonamide (55 mg, 0.364 mmol), was prepared 7-[(4- 
fluorophenyl)methyl] -4-hydroxy- 1 -methyl-iV- {2- 

[methyl(methylsulfonyl)amino] ethyl} -2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 - 
carboxamide (24 mg, 96% yield) as a white solid after purification by reverse phase 
HPLC. X H NMR (CDC1 3 ) 5 10.39 (br s, 1 H), 8.55 (s, 1 H), 738 (s, 1 H), 7.16-7.12 
20 (m, 2 H), 7.03-6.99 (m, 2 H), 4.12 (s, 2 H), 3.68-3.63 (m, 2 H), 3.56 (s, 3 H), 3.42- 
3.38 (m, 2 H), 2.94 (s, 3 H), 2.82 (s, 3 H). HRMS m/z calcd for C2iH 2 4N 4 0 5 FS: 
463.1451 Found: 463.1443 

Example 302: 7-[(4-Fluorophenyl)methvl1-4-hvdroxv-A^(2-hvdroxvethvlV2-oxo-l- 
25 (2-pvridinvlmethvlV 1 ,2-dihydro- 1 ,5 -naphthvridine-3 -carboxamide. 

The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. ! H NMR 
(300 MHz, DMSO-rf 6 ) 5 10.38 (m, 1 H), 8.58 (s, 1 H), 8.43 (d, J= 4.2 Hz, 1 H), 7.84 
30 (s, 1 H), 7.76 (td, J= 7.8, 1.6 Hz, 1 H), 7.30 (m, 2 H), 7.22 (dd, J= 8.4, 5.9 Hz, 2 H), 
7.09 (t, J= 8.8 Hz, 2 H), 5.61 (s, 2 H), 4.95 (m, 1 H), 4.08 (s, 2 H), 3.59 (m, 2 H), 
3.47 (m, 2 H); HRMS m/z calcd for C 2 4H 2 2N40 4 F (M+H) + 449. 1625, found 449.1637. 
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Example 303 : 7-( 4-FluorobenzvlV4-hvdroxv-N. 1 -dimethvl-2-oxo- 1 .2-dihvdro- 1.5- 
naphthvridine-3-carboxamide 

5 The title compound was made in a similar manner to example 96 using a solution of 
methylamine in methanol to give a white solid: X H NMR (CDC1 3 ) 5 10.09 (1H, m), 
8.57 (1H, s), 7.39 (1H, s), 7.15 (2H, m), 7.02 (2H, m), 4.13 (2H, s), 3.58 (3H, s), 3.02 
(3H, d, J=5Hz); HRMS calcd for Ci8Hi6FN 3 03+H + : 342.1254. Found: 342.1254. 

10 Example 304: 7-rr4-Fluorophenvnmethvn-4-hvdroxv-l-(liy-imidazol-4-vlmethvlV 
iV-methvl-2-oxo- 1 :2-dihydro- 1 ,5-naphthvridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid as a formate 
15 salt. l H NMR (400 MHz, CD 3 OD) 8 10.04 (m, 1 H), 8.42 (s, 1 H), 8.02 (s, 1 H), 7.98 
(s, 1 H), 7.91 (s, 1 H), 7.15 (m, 2 H), 6.96 (s, 1 H), 6.94 (m, 2 H), 5.41 (s, 2 H), 4.12 
(s, 2 H), 2.97 (s, 3 H); MS m/z 408 (M+l). 

Example 305 : l-(CvclopropvlmethvlV7-r('4-fluorophenvl>methvl]-4-hvdroxv-iV-('2- 
20 hvdroxvpropvlV2-oxo-1.2-dihvdro-1.5-naphthvridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. l H NMR 
(400 MHz, CDC1 3 ) 5 10.49 (br, 1 H), 8.56 (s, 1 H), 7.46 (s, 1 H), 7.17 (m, 2 H), 7.04 
25 (m, 2 H), 4.14 (s, 2 H), 4.08 (s, 2 H), 3.61 (m, 1 H), 3.38 (m, 1 H), 2.42 (m, 1 H), 1.27 
(br, 3 H), 1.00 (m, 1 H), 0.49 (m, 2 H), 0.40 (m, 2 H); HRMS m/z calcd for 
C23H25N3O4F (M+H) + 426. 1829, found 426.1818. 

Example 306: l-\ (4-FluorophenvDmethvll-4-hvdroxv-iV-(2-hvdroxvethvD-l-tl//- 
30 imidazol-4-ylmethyl)-2-oxo-l < 2-dihvdro-1.5-naphthvridine-3-carboxamide. 
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The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid as a formate 
salt. *H NMR (400 MHz, CD 3 OD) 8 10.42 (m, 1 H), 8.40 (s, 1 H), 8.35 (s, 1 H), 7.83 
(s, 1 H), 7.47 (s, 1 H), 7.12 (dd, J= 8.6, 5.2 Hz 5 2 H), 6.95 (t, J= 8.6 Hz, 2 H), 6.75 
5 (s, 1 H), 5.33 (s, 2 H), 4.08 (s, 2 H), 3.73 (m, 2 H), 3.55 (m, 2 H); HRMS w/fe calcd 
for C 2 2H2iN50 4 F (M+H) + 438.1578, found 438.1592. 

Example 307: 1 -(CyclopropylmethvlV 7-F (4-fluorophenvl)methvl] -4-hvdroxv-iV- 
methvl-2-oxo- 1 ,2-dihvdro-L5-naphthvridine-3-carboxamide. 

10 

The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. *H NMR 
(400 MHz, CDC1 3 ) 8 10.11 (br, 1 H), 8.56 (s, 1 H), 7.45 (s, 1 H), 7.15 (m, 2 H), 7.02 
(m, 2 H), 4.13 (s, 2 H), 4.08 (d, J= 6.9 Hz, 2 H), 3.00 (d, J- 4.0 Hz, 3 H), 0.99 (m, 1 
15 H), 0.49 (m, 2 H), 0.40 (m, 2 H); HRMS m/z calcd for C2iH 21 N 3 0 3 F (M+H) + 
382.1567, found 382.1566. 



Example 308: 7-([4-Fluoro~2-(trifluoromethvnphenyllmethyl>-4-hvdroxv-N"(2" 
hvdroxvethviy 2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3 -carboxamide 

20 

This compound was prepared from methyl 7-{[4-fluoro-2- 

(trifluoromethyl)phenyl]methyl} -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 
carboxylate and ethanolamine employing methods similar to those described in 
Example 245 and was purified by reverse phase preparative HPLC (C-18 stationary 
25 phase; 10-100% CH 3 CN/water/0.1% formic acid mobile phase). The product was 

obtained as an off-white solid: 2 H NMR (d 6 -DMSO) 8 1 1 .70 (1H, br), 10.33 (1H, m), 
8.49 (1H, s), 7.70 (1H, d, J = 9 Hz), 7.56 (2H, m), 7.32 (1H, s), 4.91 (1H, br t), 4.32 
(2H, s), 3.56 (2H, m), 3.45 (2H, m); ES" MS: 424 (M-l, 100). 



30 Example 309: l-r2-(Dimethvlamino)-2-oxoethvn-7-|"(4-fluorophenvnmethvn-4- 

hvdroxv-2-oxo-N-|"2-^ prop vloxv)ethvl"l- 1 ,2-dihvdro- 1 ,5-naphthvridine-3-carboxamide 
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This compound was prepared from ethyl l-[2-(dimethylamino)-2-oxoethyl]-7-[(4- 
fluoraphenyl)methy^ 

and [2-(propyloxy)ethyl] amine employing methods similar to those described in 
Example 245 and was purified by reverse phase preparative HPLC (C-18 stationary 
5 phase; 10-100% CH 3 CN/water/0.1% formic acid mobile phase). The product was 
obtained as a white solid: l H NMR (d 6 -DMSO) 8 10.63 (1H, br) 5 8.21 (1H, br s), 7.30 
(1H, br s), 7.28 (2H, dd, J~ 9, 5.6 Hz), 7. 1 1 (2H, t, J ~ 9 Hz), 4.95 (2H, s), 4.01 (2H, 
s), 3.43-3.30 (6H, m), 3.08 (3H, s), 2.79 (3H, s), 1.50 (2H, m, J = 7 Hz), 0.85 (3H, t, J 
= 7 Hz); HRMS calcd for ^^FN^s+H*: 485.2200. Found: 485.2190. 

10 

Example 310: l-|"2-rDimethvlamino)-2-oxoethvl>7-r(4-fluorophenvnmethvll-4- 
hvdroxv-N- ( 2-IY 1 -methvlethvDoxvl ethvll -2-oxo-l .2-dihvdro-l ,5 -naphthvridine-3- 
carboxamide 

15 This compound was prepared from ethyl l-[2-(dimethylamino)-2-oxoethyl]-7-[(4- 
fluorophenyl)methyl]-4-hydro^ 

and 2- [ ( 1 -methylethyl)oxy] ethanamine employing methods similar to those described 
in Example 245 and was purified by reverse phase preparative HPLC (C-18 stationary 
phase; 10-100% CH 3 CN/water/0.1% formic acid mobile phase). The product was 
20 obtained as a white solid: ! H NMR (d 6 -DMSO) 8 10.67 (1H, br), 8.16 (1H, br s), 7.27 
(3H, m), 7.10 (2H, t, J = 9 Hz), 4.93 (2H, s), 4.00 (2H, s), 3.54 (1H, m, J - 6 Hz), 3.40 
(2H, m), 3.31 (2H, m), 3.08 (3H, s), 2.78 (3H, s), 1.08 (6H, d, J - 6 Hz); HRMS calcd 
for C25H29FN4O5+H 4 ": 485.2200. Found: 485.2205 

25 Example 311: 7-ir4-Fluoro-2-(trifluoromethvf>phenvllmethyli-4-hvdroxv-N-(3- 
hvdroxvpropvlV2-oxo-L2-dihvdro-1.5-naphthvridine-3-carboxamide 

This compound was prepared from methyl 7-{[4-fluoro-2- 

(trifluoromethyl)phenyl]methyl} -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 
30 carboxylate and 3-amino-l-propanol employing methods similar to those described in 
Example 245 and was purified by reverse phase preparative HPLC (C-18 stationary 
phase; 10-100% CH 3 CN/water/0.1% formic acid mobile phase). The product was 
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obtained as a white solid: ! H NMR (d 6 -DMSO) 8 1 1.74 (1H, br), 10.26 (1H, m), 8.49 
(1H, s), 7.70 (1H, d, J = 9 Hz), 7.56 (2H, m), 7.32 (1H, s), 4.58 (1H, t, J = 5 Hz), 4.32 
(2H, s), 3.51-3.40 (4H, m), 1.70 (2H, m, J = 6 Hz); HRMS calcd for 
C 2 oHi7F 4 N304+H + : 440.1233. Found: 440.1241. 

5 

Example 312: 7- [(4-fluorophenyl)methvl1-4-hydroxv-iV-( 2-hvdroxvprop vD- 1 - {\ 4- 
(methvlsulfonvl)phenvl]methyU -2-oxo- 1 .2-dihydro- 1 .5-naphthvridine-3-carboxamide 

10 This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l- 
{ [4-(methylsulfonyl)phenyl]methyl} -2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3- 
carboxylate employing methods similar to those described in Example 202 and was 
obtained as a white solid. X HNMR (400 MHz, CDC1 3 ) 6 8.51 (s, 1 H), 7.80 (d, J= 8.4 
Hz, 2 H), 7.18 (d, J= 8.2 Hz, 2 H), 7.04 (s, 1 H), 6.96-6.94 (m, 4 H), 5.41 (br, 2 H), 

15 4.01-3.96 (m, 4 H), 3.34 (s, 1 H), 3.00 (s, 3 H), 1.21 (d, J= 6.2 Hz, 3 H); HRMS 
C27H26FN3O6S (M+H) + calcd 540.1526, found 540.1612. 



Example 313: 7- ["(4-fluorophenvl)methvll -4-hvdrox v- 1 - ( [4- 
20 (methvlsulfonvl)phenyl1methvl>-2-oxo-A/'-r3-(2-oxo-l-pyrrolidinyl)propyl]-1.2- 
dihydro-1.5-naphthvridine-3-carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l- 
{ [4-(methylsulfonyl)phenyl]methyl} -2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3- 

25 carboxylate and l-(3-aminopropyl)-2-pyrrolidinone employing methods similar to 
those described in Example 202 and was obtained as a white solid. *H NMR (400 
MHz, CDCI3) 5 10.25 (t, J= 5.3 Hz, 1 H), 8.57 (s, 1 H), 7.84 (d, J= 8.2 Hz, 2 H), 
7.20 (d, J= 8.1 Hz, 2 H), 7.02-6.97 (m, 5 H), 5.45 (br, 2 H), 4.02 (s, 2 H), 3.50-3.38 
(m, 6 H), 3.03 (s, 3 H), 2.39 (t, J= 7.9 Hz, 2 H), 2.04 (m, 2 H), 1.88 (m, 2 H); HRMS 

30 C 3 iH3iFN 4 0 6 S (M+H) + calcd 607. 1948, found 607.2043. 
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Example 314: 1 -(Cvclopropvlmethvl)-7-[ (4-fluorophenvl)methvl1-4-hvdroxv-2-oxo- 
N-[2-(2-oxo- 1 -imidazolidinvDethvll- 1 ,2-dihvdro- 1 , 5 -naphthvridine-3 -carb oxamide. 

The title compound was prepared in a similar manner to that described in example 
5 152 using excess amine and ethanol as solvent to provide a white solid. *H NMR 

(400 MHz, CDC1 3 ) 5 10.37 (m, 1 H), 8.54 (s, 1 H), 7.45 (s, 1 H), 7.15 (dd, J= 8.4, 5.3 
Hz, 2 H), 7.01 (t, J= 8.6 Hz, 2 H), 4.71 (br, 1 H), 4.13 (s, 2 H), 4.06 (d, J= 6.6 Hz, 2 
H), 3.62 (m, 2 H), 3.55 (m, 2 H), 3.46-3.40 (m, 4 H), 0.98 (m, 1 H), 0.47 (m, 2 H), 
0.39 (m, 2 H); HRMS m/z calcd for C 2 5H27N 5 0 4 F (M+H) + 480.2047, found 480.2035. 

10 

Example 315: 1 -(CvclopropvlmethvlV7-[(4-fluorophenyl)methvl]-4-hvdroxv-A/-(2- 
hydroxy- 1 -methvlethvO-2-oxo- 1 ,2-dihvdro- 1 .5 -naphthvridine-3 -carboxamide. 

The title compound was prepared in a similar manner to that described in example 
15 152 using excess amine and ethanol as solvent to provide a white solid. *H NMR 

(400 MHz, CDCI3) 8 10.32 (d, J= 7.8 Hz, 1 H), 8.54 (s, 1 H), 7.43 (s, 1 H), 7.15 (dd, 
J= 8.3, 5.3 Hz, 2 H), 7.02 (t, J= 8.6 Hz, 2 H), 4.26 (m, 1 H), 4.12 (s, 2 H), 4.05 (d, J 
= 6.9 Hz, 2 H), 3.76 (dd, J= 11.5, 3.9 Hz, 1 H), 3.65 (dd, J= 10.7, 6.1 Hz, 1 H), 1.30 
(d, J= 7.2 Hz, 3 H), 0.98 (m, 1 H), 0.47 (m, 2 H), 0.38 (m, 2 H); HRMS m/z calcd for 
20 C23H25N3O4F (M+H) + 426.1829, found 426.1855. 

Example 316: 1 -butyl-7-r(4-fluorophenvDmethvl]-4-hvdroxy-A r -(2-hvdroxyprop vlV 
2-oxo- 1 .2-dihydro- 1 ,5-naphthvridine-3 -carboxamide. 

25 Step 1: Synthesis of ethyl l-butyl-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l,2- 
dihydro- 1 ,5 -naphthyridine-3 -carboxylate. 

Ethyl 1 -butyl-7-[(4-fluorophenyl)methyl] -4~hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5- 
naphthyridine-3 -carboxylate (50 mg, 0.146 mmol) was dissolved in DMF (5 mL) and 
lithium (bis-trimethylsilyl)amide (49 mg, 0.292 mmol) and n-butyl iodide (0.1 mL, 
30 0.876 mmol) were added. The reaction was stirred 16 hours and then concentrated 
under reduced pressure. Water was added and the mixture was acidified with 1 N 
hydrochloric acid and extracted with dichloromethane. The combined organics were 
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dried over sodium sulfate and concentrated under reduced pressure to afford ethyl 1- 
butyl-7-[(4-fluorophenyl)methyl]-4-hydroxy~2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 
carboxylate (58 mg, 98 % yield) as a yellow oil. l H NMR (CDC1 3 ) 5 8.49 (s, 1 H), 
7.22 (s, 1 H), 7.17-7.13 (m, 2 H), 7.04-6.99 (m, 2 H), 4.48 (m, 2 H), 4.1 1 (s, 2 H), 
5 4.07-4.02 (m, 2 H), 1.51-1.30 (m, 4 H), 1.01-0.850 (m, 6 H); MS m/z 399 (M+l). 

Step 2: Syntheisof l-butyl-7-[(4-fluorophenyl)methyl]-4-hydroxy-N-(2- 

hydroxypropyl)-2-oxo-l ? 2-dihydro-l ,5-naphthyridine-3-carboxamide. 

In a similar manner to that described in example 196, from ethyl l-butyl-7-[(4- 

1 0 fluorophenyl)methyl]-4-hydroxy-2-oxo-l ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
(20 mg, 0.050 mmol) and l-amino-2-propanol (0.05 mL), was prepared l-butyl-7-[(4- 
fluorophenyl)methyl] -4-hydroxy-iV-(2-hydroxypropyl)-2-oxo- 1 ,2-dihydro- 1 ,5 - 
naphthyridine-3-carboxamide (8 mg, 38% yield) as a white solid after purification by 
reverse phase HPLC. a H NMR (CDC1 3 ) 5 10.50 (br s, 1 H), 8.57 (s, 1 H), 7.28 (s, 1 

15 H), 7.19-7.15 (m, 2 H), 7.07-7.02 (m, 2 H), 4.14 (s, 2 H), 4.11-4.07 (m, 3 H), 3.61 (m, 
1 H), 3.39 (m, 1 H), 1.57-1.49 (m, 2 H), 1.38-1.24 (m, 6 H), 0.91 (m, 3 H); MS m/z 
428 (M+l). 

Example 317: 1 -Butyl-7-|Y 4-fluorophenvl)methvl1 -4-hvdrox v-jV-r2-hvdroxvethvlV2- 
20 oxo- 1 ,2-dihvdro- 1 ,5-naphthvridine-3-carboxamide. 

In a similar manner to that described in example 196, from ethyl l-butyl-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxylate 
(20 mg, 0.050 mmol) and 2-aminoethanol (0.05 mL), was prepared l-butyl-7-[(4- 
25 fluorophenyl)methyl] -4-hydroxy-iV-(2-hydroxyethyl)-2-oxo- 1 ,2-dihydro- 1,5- 

naphthyridine-3-carboxamide (9 mg, 43 % yield) as a white solid after purification by 
reverse phase HPLC. l U NMR (CDC1 3 ) 5 10.48 (br s, 1 H), 8.55 (s, 1 H), 7.27 (s, 1 
H), 7.18-7.15 (m, 2 H), 7.05-7.01 (m, 2 H), 4.14 (s, 2 H), 4.07 (m, 2 H), 3.85 (m, 2 
H), 3.63 (m, 2 H), 1.51 (m, 2 H), 1.33 (m, 2 H), 0.90 (m, 3 H); MS m/z 414 (M+l). 

30 
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Example 318: 7-r(4"FluorophenvDmethvl1-4-hydroxv-2-oxo-jV-r3-(2-oxo-l-- 
pyrrolidinyDpropvl]- 1 -(2,2.2-txifluoroethyr)- 1 ,2-dihvdro- 1 «5-naphthvridine-3- 
carboxamide. 

5 Step 1: ethyl 7-[(4-fluorophenyl)met^ 

1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate. 

In a similar manner to that described in example 316 step 1, from ethyl 7-[(4- 
fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 
(50 mg, 0.146 mmol), lithium (bis-trimethylsilyl)amide (49 mg, 0.292 mmol), and 
10 2,2,2-trifluoroethyl trifluoromethanesulfonate (0.2 mL ? 0.876 mmol) was prepared 
ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 -(2,2,2-trifluoroethyl)- 1 ,2- 
dihydro- l,5-naphthyridine-3-carboxylate (58 mg, 95 % yield) as a yellow oil. l H 
NMR (CDC1 3 ) 8 8.54 (s, 1 H), 7.37 (s, 1 H), 7.16-7.12 (m ? 2 H), 7.04-6.97 (m, 2 H), 
4.83 (m, 2 H), 4.49 (m, 2 H), 4.13 (s, 2 H), 1.46 (m, 3 H); MS m/z 425 (M+l). 

15 

Step 2: 7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-A^-[3-(2-oxo-l- 
pyrrolidinyl)propyl] - 1 -(2,2,2-trifluoroethyl)- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 
carboxamide. 

In a similar manner to that described in example 196, from ethyl 7-[(4- 
20 fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 -(2,2,2-trifluoroethyl)- 1 ,2-dihydro- 1,5- 
naphthyridine-3-carboxylate (23 mg, 0.0542 mmol) and l-(3-aminopropyl)-2- 
pyrrolidinone (0.05 mL) was prepared 7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo- 
JV-[3-(2-oxo-l-pyrrolidiny^ 

naphthyridine-3 -carboxamide (15 mg, 54% yield) as a white solid after purification by 
25 reverse phase HPLC. X H NMR (CDC1 3 ) 5 10.05 (br s, 1 H), 8.59 (s, 1 H), 7.38 (s, 1 
H), 7.16-7.13 (m, 2 H), 7.05-7.01 (m, 2 H), 4.86 (br s, 2 H), 4.14 (s, 2 H), 3.49-3.37 
(m, 6 H), 2.40 (m, 2 H), 2.04 (m, 2 H), 1.87 (m, 2 H); MS m/z 521 (M+l). 

30 Example 3 1 9: 7-[T4-Fluorophenvl)methvl1-4-hvdroxv-JV-[ 1 -(methvlsulfonvlV4- 
piperidinvll -2-oxo- 1 -(3 -p vridinvlmethylV 1 ,2-dihydro- 1 .5 -naphthvridine-3 - 
carboxamide. 
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The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. *H NMR 
(400 MHz, CDC1 3 ) .8 10.22 (d, J= 6.9 Hz, 1 H), 8.57 (s, 1 H), 8.52 (d, J= 4.8 Hz, 1 
5 H), 8.40 (s, 1 H), 7.34 (d, J= 7.8 Hz, 1 H), 7.20 (m, 1 H), 7.14 (s, 1 H), 7.00-6.97 (m, 
4 H), 5.37 (s, 2 H), 4.11 (m, 1 H), 4.02 (s, 2 H), 3.73 (m, 2 H) 9 2.96 (m ? 2 H) 9 2.80 (s 9 
3 H) 9 2.15 (m, 2 H) 9 1.75 (m 9 2 H); HRMS m/z calcd for C28H 2 9N 5 0 5 FS (M+H) + 
566.1873, found 566.1877. 

10 Example 320: Sodium l-butvl-7~rf4-fluorophenvnmethvl]-2-oxo-3-(l[3-r2-oxo-l- 
pvrrolidinvDprop vl] amino > carbonvlV 1 ,2-dihydro- 1 «5-naphthyridin-4-olate. 

In a similar manner to that described in example 196, from ethyl l-butyl-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 

15 (20 mg 9 0.050 mmol) and l-(3-aminopropyl)-2-pyrrolidinone (0.05 mL) was prepared 
1 -butyl-7-[(4~fluorophenyl)methyl] -4-hydroxy-2-oxo-iV-[3 -(2-oxo- 1 - 
p>Trolidinyl)propyl] - 1 ,2-dihydro -1,5 -naphthyridine-3 -carboxamide (10 mg, 40 % 
yield) as a yellow oil after purification by reverse phase HPLC. This oil was 
dissolved in diethyl ether, cooled to 0°C, and sodium ethoxide (0.02 mL of a 1 M 

20 solution in ethanol, 0.02 mmol) was added. The resulting white suspension was 
filtered and the white solids were collected to yield sodium l-butyl-7-[(4- 
fluorophenyl)methyl]~2-oxo~3-({[3~(2-oxo-l-pyiTolidinyl)propyl]amino}carbonyl)- 
1 ,2-dihydro- l,5-naphthyridin-4-olate (1 1 mg, 42% overall yield) as a white solid. X H 
NMR (CDCI3) 8 10.34 (br s, 1 H), 8.56 (s, 1 H), 7.27 (s, 1 H), 7.19-7.15 (m, 2 H), 

25 7.06-7.02 (m, 2 H), 4.14 (s, 2 H), 4.09 (m, 2 H), 3.48-3.37 (m, 6 H), 2.40 (m, 2 H), 
2.04 (m, 2 H), 1.88 (m, 2 H), 1.53 (m, 2 H), 1.34 (m, 2 H), 0.91 (m, 3 H); HRMS m/z 
calcd for: C27H32N4O4F: 495.2408 Found: 495.2397 



Example 32 1 : 7-[(4-fluorophenyl)methyl'l-4-hydroxy-jV : -(2-hvdroxvethvlV2-oxo- 1 - 



30 (2,2,2-trifluoroethyl)- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxamide, 
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In a similar manner to that described in example 196 ? from ethyl 7-[(4- 
fluorophenyl)methyl]-44iydro^^ 

naphthyridine-3 -carboxylate (10 mg, 0.024mmol) and 2~ammoethanol (0.05 mL) was 
prepared 7-[(4-fluorophenyl)methyl] -4-hydroxy-7V-(2-hydroxyethyl)-2-oxo- 1 -(2,2,2- 
5 trifluoro ethyl)- 1 ,2-dihydro- 1 9 5 -naphthyridine-3 -carboxamide (3 mg, 29 % yield) as a 
white solid after purification by reverse phase HPLC. X H NMR (methanol-^/ CDCI3) 
6 8.53 (s, 1 H), 7.42 (s, 1 H), 7,13-7.09 (m, 2 H), 7.00-6.96 (m, 2 H), 4.85 (br s, 2 H), 
4.10 (s, 2 H), 3.74 (m, 2 H), 3.55 (m, 2 H); MS m/z 440 (M+l). 

10 Example 322: l-\ ( r 4-Fluorophenvnmethvn-4-hvdroxv-A^(2-hvdroxv- 1 -methvlethvlV 
2-oxo- 1 -( 2,2.2-trifluoroethvl)- 1 .2-dihydro- 1 .5 -naphthvridine-3 -carboxamide. 

In a similar manner to that described in example 196, from ethyl 7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 -(2 ? 2 9 2-trifluoroethyl)- 1 ,2-dihydro- 1 ,5- 

15 naphthyridine-3-carboxylate (20 mg, 0.050mmol) and 2-amino~ 1 -propanol (0.05 mL) 
was prepared 7-[(4-fluorophenyl)methyl]-4-hydroxy-iV-(2-hydroxy- 1 -methylethyl)-2- 
oxo-l-(2 ? 2 5 2-trifluoroethyl)-l,2-dihydro-l,5-naphthyridine-3-carboxamide (15 mg, 65 
% yield) as a white solid after purification by reverse phase HPLC. ! H NMR (CDCI3) 
5 9.98 (d, J= 7.6 Hz, 1 H), 8.58 (s, 1 H), 7.37 (s, 1 H), 7.15-7.12 (m, 2 H), 7.04-6.99 

20 (m, 2 H), 4.82 (br s, 2 H), 4.26 (m, 1 H), 4.13 (s, 2 H), 3.78 (dd, J= 10.8, 4 Hz, 1 H), 
3.67 (dd, J= 10.8, 6, 1 H), 1.30 (d, J= 6.8 Hz, 3 H); MS m/z 454 (M+l). 

Example 323 : 7-rf4-FluorophenvDmethvn-4-hvdroxv-2-oxo- 1 -(3-pvridinvlmethvlV 
iV-(tetrahvdro-2iy-thiopwa^ 

25 

The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. *H NMR 
(400 MHz, CDCI3) 5 10.17 (m, 1 H), 8.54 (s, 1 H), 8.50 (d, J= 4.3 Hz, 1 H), 8.38 (s, 1 
H), 7.30 (d, J= 7.7 Hz, 1 H), 7.17 (m, 1 H), 7.12 (s, 1 H), 6.99-6.94 (m, 4 H), 5.35 (s, 
30 2 H), 4.02-3.98 (m, 3 H), 2.77-1.38 (m, 8 H); HRMS m/z calcd for C27H26N4O3FS 
(M+H) + 505. 1710, found 505.1714. 
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Example 324: AT--riJ-Dioxidotetrahvdro-2H-thiopvraii~4-vlV7-rf4- 
fluorophenvl)methvl]-4-hvdroxv-2-oxo- 1 -(3-pyridinvlmethylV 1 ,2-dihvdro- 1 „5- 
naphthvridine-3-carboxamide. 

5 To a solution of 7-[(4-fluorophenyl)met^ 

iV-(tetrahydro-2//-thiopyran-4-yl)-l ,2-dihydro- 1 , 5 -naphthyridine-3 -c arboxamide (24 
mg, 0.05 mmol) in methanol (4 mL) was added Oxone (59.3 mg, 0.10 mmol) as a 
solution in water (1 mL). The resultant mixture was stirred overnight and then 
concentrated in vacuo. Ethyl acetate was added followed by water. The organics 

10 were washed with brine and the aqueous layer extracted with ethyl acetate. The 
combined organics were dried over sodium sulfate, filtered and concentrated. The 
residue was purified by reverse phase preparative HPLC to give the title compound 
(10 mg, 38%) as a white solid as a format salt. X H NMR (400 MHz, CDC1 3 ) 5 10.41 
(d, J= 6.5 Hz, 1 H), 8.58 (s, 1 H), 8.53 (d, J= 4.3 Hz, 1 H), 8.41 (s, 1 H), 8.10 (s, 1 

15 H), 7.36 (d, J= 8.0 Hz, 1 H), 7.23 (m, 1 H), 7.16 (s, 1 H), 7.01-6.97 (m, 4 H), 5.37 (s, 
2 H), 4.26 (m, 1 H), 4.04 (s, 2 H), 3.14 (m, 4 H), 2.49-2.29 (m, 4 H); HRMS m/z calcd 
for C 2 7H26N 4 0 5 FS (M+H) + 537.1608, found 537.1601. 

Example 325 : 7-[(4-fluorophenvl)methvl1-4-hydroxv-2-oxo-jV-[2-(propyloxy)ethyl1- 
20 1 .2-dihvdro-L5-naphthvridine-3-carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 ,2-dihydro- 1 ,5 ~naphthyridine-3 -carboxylate and 2-propoxyethylamine 
employing methods similar to those described in Example 2 and was obtained as a 
25 white solid: *H NMR (d 6 -DMSO) 5 11.87 (1H, br s), 10.36 (1H, br s), 8.49 (1H, s), 
7.43 (1H, s), 7.30-7.27 (2H, m), 7.16-7.11 (2H, m), 4.09 (2H, s), 3.36 (2H, t, J = 6.3), 
3.31 (2H, br s), 2.47-2.40 (2H, m), 1.51-1.46 (2H, m), 0.85 (3H, t, J = 7.4 Hz); HRMS 
calcd for C 2 iH22FN 3 04+H + : 400.1673. Found 400.1673. 



30 Example 326: 7-rf4-Fluorophenvnmethvl1-4-hvdroxv-2-oxo-A^-r3- 
(prop vloxv)propvl1- 1 .2-dihvdro- 1 ,5-naphthvridine-3-carboxamide 
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This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3 -carboxylate and 3 -propoxypropylamine 
employing methods similar to those described in Example 2 and was obtained a white 
solid: ! H NMR (d 6 -DMSO) 5 11.83(1H, br s), 10.26 (1H, br s), 8.48 (1H, br s), 7.43 
5 (1H, s), 7.30-7.26 (2H, m), 7.16-7.1 1 (2H, m), 4.09 (2H, s), 3.42-3.38 (4H, m), 3.30- 
3.28 (2H, m), 1.76-1.71 (2H, m), 1.49 (2H, q, J = 7 Hz), 0.83 (3H, t, J = 7.3 Hz); 
HRMS calcd for Cza^FNsC^+H^: 414.1829. Found 414.1844. 

Example 327: 7-r(2.4-Difluorophenvnmethvll-l-r2-(dimethvlaminoV2-oxoethvll-4- 
10 hvdroxv-iV-f2-rmethvloxv)ethvl1-2-oxo-1.2-dihydro-l,5-naphthvridine-3-carboxamide 

This compound was prepared from methyl 3-amino-5-[(2,4-difluorophenyl)methyl]-2- 
pyridinecarboxylate employing methods similar to those described in Example 1 1, 
Steps 1-4, using N,N-dimethylamine in Step 2. Subsequent formation of the 

1 5 carboxamide with methoxyethylamine employing methods similar to those described 
in Example 2 using N,N-dimethylformamide as the reaction solvent, afforded the 
desired product as an off-white solid: ! H NMR (d 6 -DMSO) 8 10.23 (1H, br s), 8.46 
(1H, s), 7.70 (1H, s), 7.41-7.35 (1H, m), 7.25-7.20 (1H, m), 7.06-7.03 (1H, m), 5.10 
(2H, s), 4.13 (2H, s), 3.53-3.50 (2H, m), 3.49-3.47 (2H, m), 3.26 (3H, s), 3.11 (3H, s), 

20 2.80 (3H, s); HRMS calcd for CzsH^NAs+H*: 475.1784. Found 475.1793. 

Example 328 : 7-(4-FluorobenzvlV4-hvdroxv-A r -(2-hvdroxv- 1 . 1 -dimethvlethvlV 1 - 
methvl-2-oxo-l .2-dihydro-l ,5-naphthvridine-3-carboxamide 

25 The title compound was made in a similar manner to example 96 using 2-amino-2- 

methyl-l-propanol to give a white solid: *H NMR (CDC1 3 ) 5 10.53 (1H, m), 8.57 (1H, 
s), 7.39 (1H, s), 7.16 (2H, m), 7.03 (2H, m), 4.13 (2H, s), 3.72 (2H, s), 3.58 (3H, s), 
1.44 (6H, s); HRMS calcd for CaiH^FNaC^+H*: 400.1673. Found: 400.1686. 



30 Example 329: 7-rf4-Fluorophenvl)methvll-4-hydroxv-jV-r(l- 

hvdrox vcyclohexyDmethyll - 1 -methyl-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 - 



carboxamide. 
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In a similar manner to that described in example 196, from ethyl 7-[(4- 
fluorophenyl)methyl]-4-hydroxy- 1 -methyl-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 
carboxylate (18 mg, 0.050 mmol) described in example 92, 1- 
5 (aminomethyl)cyclohexanol hyrdrochloride (110 mg, 0.66 mmol) and triethylamine 
(0.28 mL, 1.98 mmol), was prepared 7-[(4-fluorophenyl)methyl]-4-hydroxy-A^[(l- 
hydroxycyclohexyl)methyl] - 1 -methyl-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 - 
carboxamide (4 mg, 18% yield) as a white solid after purification by reverse phase 
HPLC. *H NMR (CDC1 3 ) 5 10.46 (br s, 1 H), 8.55 (s, 1 H), 7.38 (s, 1 H), 7.17-7.13 
10 (m, 2 H), 7.04-6.94 (m, 2 H), 4.12 (s, 2 H), 3.58 (s, 3 H), 3.48 (d, J= 5.6 Hz, 2 H), 
1.62-1.49 (m, 11 H); MS m/z 440 (M+l). 

Example 330: 7-r(4-Fluorophenvnmethvn-4-hvdroxv-jV-f 1- 
(hvdroxvmethyl)cvclopentvll-l -methvl-2-oxo-L2-dihvdro-l,5-naphthvridine-3- 
15 carboxamide. 

hi a similar manner to that described in example 196, from ethyl 7-[(4- 
fluorophenyl)methyl] -4-hydroxy- 1 -methyl-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 
carboxylate (18 mg, 0.050 mmol) described in example 92 and (1- 

20 aminocyclopentyl)methanol (76 mg, 0.66 mmol) was prepared 7-[(4- 

fluorophenyl)methyl] -4-hydroxy-JV-[ 1 -(hydroxymethyl)cyclopentyl] - 1 -methyl-2-oxo- 
l,2-dihydro-l,5-naphthyridine-3-carboxamide (10 mg, 48 % yield) as a white solid 
after purification by reverse phase HPLC. l R NMR (CDC1 3 ) 8 10.56 (br s, 1 H), 8.55 
(s, 1 H), 7.37 (s, 1 H), 7.17-7.14 (m, 2 H), 7.04-6.99 (m, 2 H), 4.12 (s, 2 H), 3.78 (s, 2 

25 H), 3.56 (s, 3 H), 1.98-1.68 (m, 8 H); MS m/z 424 (M-l). 

Example 33 1 : A^(3-Ethoxvpropvl)-7-(4~fluorobenzvl)-4-hvdroxv- l-methyl-2-oxo- 
1 ,2-dihvdro- 1 ,5-naphthyridine-3-carboxamide 

30 The title compound was made in a similar manner to example 96 using 3- 

ethoxypropylamine to give a white solid: *H NMR (CDC1 3 ) 5 10.27 (1H, m), 8.56 
(1H, s), 7.38 (1H, s), 7.15 (2H, m), 7.02 (2H, m), 4.13 (2H, s), 3.48-3.58 (9H, m), 
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1.91 (2H, m), 1.22 (3H, t, J=7Hz); HRMS calcd for C^^F^CU+H*: 414.1829. 
Found: 414.1844. 

Example 332: 7-[(4-Fluorophenvl)m 
5 methvl-2-oxo-L2-dihydro-1.5-naphth\nddine-3"Carboxamide. 

In a similar manner to that described in example 196, from ethyl 7-[(4- 
fluorophenyl)methyl] -4-hydroxy- 1 -methyl-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 - 
carboxylate (18 mg, 0.050 mmol) described in example 92, triethylamine (0.3 mL, 

10 1 .95 mmol), and 2-aminocyclohexanol hydrochloride (100 mg, 0.66 mmol), was 

prepared 7-[(4-fluorophenyl)methyl]-4-hydroxy-iV-(2-hydroxycyclohexyl)-l-methyl- 
2-oxo-l ,2-dihydro- 1 ,5-naphthyridine-3-carboxamide (8 mg, 38 % yield) as a white 
solid after purification by reverse phase HPLC. ! H NMR (CDC1 3 ) 5 10.29 (d, J= 7.6 
Hz, 1 H), 8.54 (s, 1 H), 7.37 (s, 1 H), 7.17-7.13 (m, 2 H), 7.04-6.99 (m, 2 H), 4.12 (s, 

15 2 H), 3.86 (m, 1 H), 3.56-3.47 (m, 4 H), 2.07 (m, 2 H), 1.75 (m, 2 H), 1.42-1.23 (m, 4 
H); HRMS m/z calcd for C23H25N3O4F: 426.1829 Found: 426.1834. 

Example 333: 7-(4-Fluorobenzvl)-4-hvdroxv-A^-(3-hvdroxypropyl)-l-methvl-2-oxo- 
1 ,2-dihydro-L5-naphthvridine-3-carboxamide 

20 

The title compound was made in a similar manner to example 96 using 3 -amino- 1- 
propanol to give a pale lemon solid: *H NMR (CDC1 3 ) 5 10.33 (1H, m), 8.56 (1H, s), 
7.39 (1H, s), 7.15 (2H, m), 7.02 (2H, m), 4.13 (2H, s), 3.70 (2H, m), 3.60 (2H, m), 
3.57 (3H, s), 1.83 (2H, m); HRMS calcd for C2oH 2 oFN30 4 +H + : 386.1516. Found: 
25 386.1501. 

Example 334: l-(2-Ainoethvl)-7-rr4-fluorophenyl)methvl]-4-hvdroxv-A r -^2- 
hvdroxvethvD-2-oxo- 1 ,2-dihvdro- 1 ,5-nanhthvridine-3-carboxamide 



30 A solution of l-[2-(l,3-dioxo-l,3-dihydro-2H-isoindol-2-yl)ethyl]-7-[(4- 

fluorophenyl)methyl]-4-hydroxy-N-(2-hydroxyethyl)-2-oxo- 1 ,2-dihydro- 1 ,5- 
naphthyridine-3-carboxamide (0.255 g, 0.48 mmol) in EtOH (80 mL) under nitrogen 
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was treated with hydrazine (0.151 mL, 4.81 mmol) for 1 h @ 50 °C. Additional 
hydrazine was added (0.075 mL @1 h) after 1 and 4 hours (0.15 mL @ 4 h) and the 
reaction was stirred for a total of 8 h @ 50 °C. The reaction was then capped and 
coolded in a refrigerator overnight. The resulting suspension was filtered then 
5 thouroughly dried under high vacuum to provide the title compound as an off-white 
solid: ! H NMR (300 MHz, DMSO-D6) 8 ppm 2.8 (m, 1 H) 3.4 (m, 2 H) 3.6 (m, 2 H) 
4.1 (s, 2 H) 4.2 (m, 2 H) 4.9 (bs, 1H), 7.1 (t, 7=8.7 Hz, 2 H) 7.4 (m, 2 H) 8.1 (s, 1 H) 
8.5 (s, 1 H) 10.5 (m, 1 H); ES + MS: 401 (M+Hf 1- ). 

10 Example 335: 142-(13-dioxo-13~dihvdro-2iy-isoindol-2-vnethvlV7-r(4- 

fluorophenvDmethvl] "4-hvdroxv-jV-(2-hvdroxyethvlV2-oxo- 1 ,2-dihvdro- 1 ,5- 
naphthvridine-3 -carboxamide 

A solution of ethyl l-[2-(l ? 3-dioxo-l ? 3-dihydro-2H-isoindol-2-yl)ethyl]-7-[(4- 
1 5 fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxylate 
(0.035 g, 0.068 mmol) in EtOH (3 mL) under nitrogen was treated with Ethanolamine 
(8 mg 9 0.13 mmol) for 2h@ 150 °C in a microwave vessel. The reaction was then 
cooled to ambient temperature and the resulting suspension was filtered, washed with 
EtOH and Et 2 0 and thouroughly dried under high vacuum to provide the title 
20 compound as an orange solid: *H NMR (300 MHz, DMSO-D6) 5 ppm 3.4 (m, 5 H) 
3.9 (t, .7=6.0 Hz, 2 H) 4.1 (s, 2 H) 4.5 (t, .7=5.8 Hz, 2 H) 4.8 (t, .7=5.0 Hz, 1 H) 7.1 
(ddd, J=9.0, 6.7, 2.2 Hz, 2 H) 7.3 (m, 2 H) 7.8 (m, 4 H) 8.1 (d, .7=1.1 Hz, 1 H) 8.5 (d, 
.7=1.3 Hz, 1 H) 10.0 (s, 1 H); ES + MS: 531 (M+H + ). 

25 Example 336: l-r2-a3-dioxo-13-dihvdro-2^ 
(ethvloxv)ethvl1-7-r(4-fluoro^ 
naphthyridine-3 -carboxamide 

Step 1: Synthesis of (l,3-dioxo-l,3-dihydro-2/7-isoindol-2-yl)acetaldehyde 
30 A solution of 2-[2,2-bis(ethyloxy)ethyl]-li7-isoindole-l,3(277)-dione (24.60 g, 93 
mmol) in THF (150 mL) under nitrogen was treated with IN HC1 (aq) (75 mL, 75 
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mmol) and brought to reflux After stirring for 20 h, the reaction was evaporated in 
vacuo and the residue was triturated with IN HC1 (100 mL). The resulting solid was 
collected by filtration, washed with IN HO, water, and Et 2 0 and dried under high 
vacuum to provide the desired product as a white solid: ! H NMR (d6-DMSO, 300 
5 MHz) 5 9.60 (1H, s), 7.87-7.95 (4H, m), 4.6 (2H, s). 

Step 2: Synthesis of ethyl 3-{[2-(l 9 3-dioxo-l ? 3-dihydro^2^isoindol-2- 

yl)ethyl]amino}-5-[(4-fluorophenyl)methyl]-2-pyridinecarboxylate 

A solution of ethyl 3-amino-5-(4-fluorobenzyl)-2-pyridinecarboxylate (1.50 g, 5.47 

10 mmol) and (l ? 3-dioxo-l ? 3-dihydro-2jy r -isoindol-2-yl)acetaldehyde (2.27 g ? 12 mmol) 
under nitrogen in glacial acetic acid (50 mL) was treated with sodium 
triacetoxyborohydride (2.56 g, 12.1 mmol) at ambient temperature. After stirring for 
30 min., 40 mL of glacial acetic acid (40 mL) was added, to dilute the reaction, 
followed by 0.17 g of (l ? 3-dioxo-l,3-dihydro-2iJ-isoindol-2-yl)acetaldehyde and 0.45 

15 g sodium triacetoxyborohydride. After stirring another 2 Vi h, the reaction was heated 
to 45 °C for another hour. The reaction was evaporated in vacuo and the residue was 
triturated with water (500 mL), filtered, and washed with water. The resuting solid 
was dissolved in CH2CI2 dried over MgSC>4, filtered and evaporated in vacuo. The 
residue was dissolved in CH2CI2 and chromato graphed on silica gel eluting with 0- 

20 50% EtOAc in hexanes to provide the product as an solid. l H NMR (400 MHz, 

DMSO-D6) 5 ppm 1.2 (t, 7=7.1 Hz, 3 H) 3.5 (q, .7=6.2 Hz, 2 H) 3.8 (t, 7=6.0 Hz, 2 H) 
3.9 (s, 2 H) 4.2 (q, 7=7.0 Hz, 2 H) 7.1 (ddd, 7=9.1, 6.9, 1.8 Hz, 2 H) 7.3 (m, 3 H) 7.6 
(t, 7=6.2 Hz, 1 H) 7.7 (d, 7=1.6 Hz, 1 H) 7.8 (m, 4 H); ES + MS: 447 (M+H 4 ). 

25 Step 3: Synthesis of ethyl 3-{[2-(l,3-dioxo-l,3-dihydro-2//-isoindol-2-yl)ethyl][3- 
(ethyloxy)-3-oxopropanoyl]amino}-5~[(4-fluorophenyl)methyl]-2- 
pyridinecarboxylate 

A solution of ethyl 3-{[2-(l,3-dioxo-l,3-dihydro~2iy-isoindol-2-yl)ethyl]amino}-5- 
[(4-fluorophenyl)methyl]-2-pyridinecarboxylate (1.88 g, 4.2 mmol) and ethyl malonyl 
30 chloride (1.2 mL, 8.4 mmol) in DCE (60 mL) was heated under nitrogen at reflux for 
25 hrs. An additional 0.3 mL of the ethyl malonyl chloride was added and the 
reaction was stirred at reflux an additional hour. The mixture was cooled, 
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concentrated in vacuo, diluted with CH 2 C1 2 and washed with sat. aq. NaHC0 3 , water, 
and brine. The aqueous layers were separated and the combined organic layers were 
dried over anhydrous MgS0 4 , filtered, evaporated in vacuo and then purified on silica 
gel eluting with 25-60% EtOAc in hexanes to provide the product as an oil: 2 H NMR 
5 (300 MHz, DMSO-D6) 5 ppm 1.0 (t, 7=7.1 Hz, 3 H) 1.2 (m, 3 H) 2.9 (m, 2 H) 3.2 (m, 
1 H) 3.3 (s, 1 H) 3.7 (m, 2 H) 3.8 (qd, .7=7.1, 1.0 Hz, 2 H) 4.0 (m, 1 H) 4.3 (m, 2 H) 
4.4 (ddd, 7=13.9, 7.4, 6.3 Hz, 1 H) 7.1 (m, 2 H) 7.3 (m, .7=6.0, 6.0, 2.9, 2.8 Hz, 2 H) 
7.8 (ddd, 7=8.9, 6.9, 4.3 Hz, 4 H) 8.0 (d, .7=2.0 Hz, 1 H) 8.6 (d, J=2.0 Hz, 1 H) ES + 
MS: 561 (M+H + ). 

10 

Step 4: Synthesis of ethyl l-[2-(l,3-dioxo-l,3-dihydro-2TW^ 
fluorophenyl)methyl]-44iydro^ 

A solution of ethyl 3 - {[2-(l ,3-dioxo- 1 ,3-dihydro-27Wsoindol-2-yl)ethyl] [3- 
(ethyloxy)-3-oxopropanoyl]amino}-5-[(4-fluorophenyl)methyl]-2- 

15 pyridinecarboxylate (2.05 g, 3.65 mmol) in EtOH (75 mL) under nitrogen was treated 
with DBU (0.709 mL, 4.74 mmol). After stirring at ambient temperature for 15 min., 
the reaction mixture was treated with IN NaHS0 4 (5.0 mL). The resulting slurry was 
diluted with water, filtered, the filtered solid was washed with water, EtOH, and Et 2 0 
and thouroughly dried under high vacuum to provide the title compound as a white 

20 solid: *H NMR (400 MHz, CHLOROFORM-D) 5 ppm 1.4 (t, 7=7.0 Hz, 3 H) 4.0 (t, 
J=7.0 Hz, 4 H) 4.4 (t, 7=6.5 Hz, 2 H) 4.5 (q, J=7.3 Hz, 2 H) 7.0 (t, 7=8.5 Hz, 2 H) 7.1 
(m, 2 H) 7.7 (dd, 7=5.5, 3.1 Hz, 2 H) 7.8 (s, 1 H) 7.8 (m, 2 H) 8.4 (s, 1 H) 13.9 (none, 
1 H); ES + MS: 516 (M+H+). 

25 Step 5: Synthesis of l-[2~(l,3-dioxo-l,3-dihydro-27/-isoindol^2~yl)ethyl]-iV^[2- 
(ethyloxy)ethyl]-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5- 
naphthyridine-3 -carboxamide 

A solution of ethyl l-[2-(l,3-dioxo-l,3-dihydro-2H-isoindol-2-yl)ethyl]-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -c arboxylate 
30 (0.021 g, 0.041 mmol) in EtOH (2 mL) under nitrogen was treated with 
Ethoxyethylamine (0.021 mL, 0.2 mmol) for 10 min. @ 150 °C in a microwave vessel 
then @ 180 °C for an additional 10 min. After the reaction was coolded to ambient 
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temperature the resulting suspension was filtered, and the filtered solid was washed 
with water and Et 2 0 then thouroughly dried under high vacuum to provide the title 
compound as a beige solid: *H KMR (300 MHz, DMSO-d 6 ) 8 ppm 1 .07 (t, 7=6.95 Hz, 
4 H) 1.56 - 1.91 (m, 1 H) 3.34 - 3.41 (m, 7 H) 3.88 - 3.92 (m, 2 H) 4.11 (s, 2 H) 4.53 - 
5 4.56 (m, 1 H) 7.12 - 7.13 (m, 1 H) 7.32 - 7.37 (m, 2 H) 7.81 - 7.82 (m, 4 H) 8.14 - 
8.15 (m, 1 H) 8.52 (dd, J=1.47, 0.35 Hz, 1 H) 9.76 - 10.16 (m, 1 H); ES + MS: 559 
(M+H + ). 

Example 337: N-(l .l-Dioxidotetrahvdro~2H-thiopyran~4-vlV7>-r(4~ 
10 fluorophenvDmethvl] -44iydroxv-2-oxo- 1 .2-dihvdro- 1 ,5-naphthyridine-3- 
carboxamide. 

The title compound was prepared in a similar manner to that described in example 
324 to provide a white solid. *H NMR (400 MHz, CDC1 3 ) 5 10.23 (d, J= 7.1 Hz, 1 
15 H), 8.29 (s, 1 H), 7.22 (s, 1 H), 7.00 (dd, J= 8.6, 5.5 Hz, 2 H), 6.84 (t, J= 8.7 Hz, 2 
H), 4.08 (m, 1 H), 3.92 (s, 2 H), 2.99 (m, 4 H), 2.28-2.05 (m, 4 H); HRMS m/z calcd 
for C21H21N3O5FS (M+H) + 446.1187, found 446.1180. 

Examnle 338: 142-fAetvlamino)ethvl]-7-fY4-fl^^^ 
20 hvdroxvethvlV2-oxo- 1 ,2-dihvdro- 1 ,5-naphthvridine-3-carboxamide 

A solution of l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-N-(2- 
hydroxyethyl)-2-oxo-l,2~dihydro~l,5-naphthyridine-3-carboxamide (0.019 g, 0.047 
mmol) and diisopropyl ethylamine (0.075 mL, 0.43 mmol) in DMF (1 mL) under 

25 nitrogen was treated with acetic anhydride (0.004 mL, 0.042 mmol) at ambient 

temperature. The reaction was warmed slightly to solubilize then reacted at ambient 
temperature for 10 min. Water was added (2 mL) and the reaction was cooled to 0 °C 
and concentrated in vacuo. The resulting residue was treated with 1 N NaHSC>4 and 
filtered then triturated with Et20 and dried in air to provide the title compound as an 

30 off-white solid: *H NMR (300 MHz, DMSO-D6) 5 ppm 1.7 (s, 3 H) 3.3 (dd, J=3.1, 

1.3 Hz, 2 H) 3.4 (m, 2 H) 3.6 (m, 2 H) 4.1 (s, 2 H) 4.3 (m, 2 H) 4.9 (t, J=4.8 Hz, 1 H) * 
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7.1 (t, J=8.8 Hz, 2 H) 7.4 (m, 2 H) 8.0 (m, 1 H) 8.2 (s, 1 H) 8.5 (s, 1 H) 10.4 (d, J=6.2 
Hz, 1 H) 17.2 (s, 1 H); ES + MS: 443 (M+H*). 

Example 339: 142-(T)imethvlamino^ 
5 hvdroxv-N~lY2S y2-hvdroxvpropvl1-2-oxo-l ,2-dihydro-l ,5-naphthvridine-3- 
carboxamide 

This compound was prepared from ethyl l-[2-(dimethylamino)-2-oxoethyl]-7-[(4- 
fluorophenyl)methyl]-4-h^ 

10 and (2S)-l-amino-2-propanol employing methods similar to those described in 

Example 245 and was purified by reverse phase preparative HPLC (C-18 stationary 
phase; 10-100% CH 3 CN/water/0.1% formic acid mobile phase). The product was 
obtained as a white solid: *H NMR (d 6 -DMSO) 5 10.28 (1H, t, J - 5 Hz), 8.50 (1H, s), 
7.75 (1H, s), 7.31 (2H, m), 7.12 (2H, m), 5.12 (2H, m), 4.94 (1H, d, J = 5 Hz), 4.1 1 

15 (2H, s), 3.78 (1H, m), 3.40 (1H, m), 3.18 (1H, m), 3.12 (3H, s), 2.82 (3H, s), 1.07 

(3H, d, J = 6 Hz); HRMS calcd for C 2 3H2 5 FN 4 0 5 +H + : 457.18817. Found: 457.18875. 

Example 340: (±>1 -r2-(DimethvlaminoV2--oxoethvl1>-7-rf4-fluorophenvl > )methvl1--4- 
hvdroxv~N-(2-hvdroxv-l-methvlethyl)-2~oxo-L2-dihvdro-1.5-naphthvridine-3- 
20 carboxamide 

This compound was prepared from ethyl l-[2-(dimethylamino)-2-oxoethyl]-7-[(4- 
fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 
and (±)-2-amino-l-propanol employing methods similar to those described in 

25 Example 245 and was purified by reverse phase preparative HPLC (C-18 stationary 
phase; 10-100% CH 3 CN/water/0.1% formic acid mobile phase). The product was 
obtained as a white solid: *H NMR (d 6 -DMSO) 5 10.23 (1H, d, J = 8 Hz), 8.50 (1H, 
s), 7.77 (1H, s), 7.32 (2H, dd, J - 8.4, 5.7 Hz), 7.12 (2H, t, J ~ 9 Hz), 5.12 (2H, m), 
4.98 (1H, t, J = 5 Hz), 4.11 (2H, s), 4.03 (1H, m), 3.45 (2H, m), 3.12 (3H, s), 2.82 

30 (3H, s), 1.15 (3H 9 d, J = 7 Hz); HRMS calcd for C2&25FN4O5+*?: 457.18817. 
Found: 457.18872. 
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Example 341: iV^Ethvl-7-(4-fluoro^ 
1 ,5-naphthyridine~3-carboxamide 

5 

The title compound was made in a similar manner to example 96 using a solution of 
ethylamine in methanol to give a pale lemon solid: l H NMR (CDC1 3 ) 8 10.12 (1H, m), 
8.56 (1H, s), 7.39 (1H, s), 7.15 (2H, m), 7.02 (2H, m), 4.13 (2H, s), 3.57 (3H, s), 3.48 
(2H, m), 1.27 (3H, t, J-7Hz); HRMS calcd for C 19 Hi8FN 3 03+H + : 356.1405. Found: 
10 356.1410. 

Example 342: 7-(4-FluorobenzvlV4-hYdroxV"7V-(3~methoxvpropvlVl-methyl-2-oxo- 
1 ,2-dihvdro-l ,5-naphthvridine-3-carboxamide 

15 The title compound was made in a similar manner to example 96 using 3- 

methoxypropylamine to give a white solid: *H NMR (CDCI3) 8 10.27 (1H, m), 8.55 
(1H, s), 7.38 (1H, s), 7.15 (2H, m), 7.03 (2H, m), 4.12 (2H, s), 3.57 (3H, s), 3.54 (2H, 
m) ? 3.49 (2H, m) 9 3.36 (3H, s), 1.90 (2H, m); HRMS calcd for Cai^FNsO^H^: 
400.1667. Found: 400.1672. 

20 

Example 343 : jV- l2-|Tdimethvlamino^sulfonvl1 ethyl} -7-|Y 4-fluorophenyl)methvl1 -4- 
hydroxy- 1 -methvl-2-oxo- 1 ,2-dihvdro- 1 ,5 -naphthvridine-3 -carboxamide. 

In a similar manner to that described in example 196, from ethyl 7-[(4- 
25 fluorophenyl)methyl] -4-hydroxy- 1 -methyl-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3- 
carboxylate (30 mg, 0.084 mmol) described in example 92, 2-amino~jV 3 iY- 
dimethylethanesulfonamide hydrochloride (200 mg, 1.09 mmol), and triethylamine( 
0.5 mL ? 3.27 mmol), was prepared N- {2-[(dimethylamino)sulfonyl]ethyl} -7-[(4- 
fluorophenyl)methyl]-4-hydroxy- 1 -methyl-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 
30 carboxamide (19 mg, 49 % yield) as a brown solid after purification by reverse phase 
HPLC. X H NMR (CDCI3) 8 10.55 (br s, 1 H), 8.55 (s, 1 H), 7.38 (s, 1 H), 7.16-7.12 
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(m, 2 H), 7.03-6.98 (m, 2 H), 4.12 (s, 2 H), 3.89 (m, 2 H), 3.57 (s, 3 H), 3.24 (m, 2 H), 
2.89 (s, 6 H); HRMS m/z calcd for C21H24FN4O5S: 463.1446 Found: 463.1451 

Example 344: O-dimethvlethyl 4-(r((7"r^4-fluorophenynmethvll-4--hydroxy-l- 
5 methyl-2-oxo~L2-dihydro-L5-naphthvridin--3 vlcarbonvl)amino1 methyl! 
cvclohexanecarboxvlate . 

In a similar manner to that described in example 196, from ethyl 7-[(4- 
fluorophenyl)methyl]~4-hydroxy- 1 -methyl-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 - 

10 carboxylate (30 mg, 0.084 mmol) described in example 92 and 1,1-dimethylethyl 4- 
(aminomethyl)cyclohexanecarboxylate (221 mg, 1.04 mmol) was prepared 1,1- 
dimethylethyl 4- {[( {7-[(4-fluorophenyl)methyl]-4-hydroxy- 1 -methyl-2-oxo- 1 ,2- 
dihydro-1 ,5~naphthyridin-3 ylcarbonyl)amino] methyl} cyclohexanecarboxylate (35 
mg, 80 % yield) as a white solid after purification by reverse phase HPLC. *H NMR 

15 (CDCI3) 8 10.24 (s, 1 H), 8.55 s, 1 H), 7.38 (s, 1 H), 7.16-7.12 (m, 2 H), 7.03-6.98 

(m, 2 H), 4.12 (s, 2 H), 3.57 (s, 3 H), 3.29 (m, 2 H), 2.12 (m, 2 H), 1.92 (m, 5 H), 1.60 
(m, 1 H), 1.40 (s, 9 H), 1.03 (m, 2 H). HRMS m/z calcd for C29H35FN3O5: 524.2555 
Found: 524.2557 

20 Example 345: 7-r(4-Fluorophenvnmethvl]-4-hvdroxv-l-methvl-jV-r2- 

toethvlsulfonvDethvll -2-oxo- 1 „2-dihvdro- 1 ,5 -naphthvridine-3 -carboxamide. 

In a similar manner to that described in example 196, from ethyl 7-[(4- 
fluorophenyl)methyl]-4-hydroxy- 1 -methyl-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 

25 carboxylate (30 mg, 0.084 mmol) described in example 92, triethylamine (0.05 mL, 
0.364 mmol) and [2-(methylsulfonyl)ethyl] amine hydrochloride ( 174 mg, 1.08 
mmol) was prepared 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-methyl-JV-[2- 
(methylsulf onyl) ethyl] -2-oxo - 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxamide (11 mg, 
22 % yield) as a white solid after purification by reverse phase HPLC. X HNMR 

30 (CDCI3) 8 10.61 (br s, 1 H), 8.56 (s, 1 H), 7.39 (s, 1 H), 7.16-7.12 (m, 2 H), 7.04-6.99 
(m, 2 H), 4.13 (s, 2 H), 3.95 (m, 2 H), 3.57 (s, 3 H), 3.37 (m, 2 H), 2.98 (s, 3 H); MS 
m/z 434 (M+l). 
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Example 346: Methvl l2-r7-r(4-fluorophenvnmethvn-4-hvdroxv-3>-(r(2- 
hvdroxvethyDaminolcarbonvl} -2-oxo- 1 .5-naphthvridin-l f2#Vvr[etlivU carbamate 

5 A solution of l-(2-aminoethyl)-7-[(4-fluorophenyl)^ 

hydroxyethyl)-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxamide (0.0207 g, 0.052 
mmol) and diisopropyl ethylamine (0.075 mL, 0.43 mmol) in DMF (2 mL) under 
nitrogen was treated with methyl chloroformate (0.0038 mL, 0.049 mmol) at ambient 
temperature. Water was added (2 mL) and the reaction was concentrated in vacuo. 
10 The resulting residue was purified by reversed phase HPLC to provide the title 

compound from pure fraction concentrated in vacuo as an off-white solid: *H ISiMR 
(300 MHz, DMSO-D6) 8 ppm 3.2 (m, 2 H) 3.4 (m, 5 H) 3.6 (m, 2 H) 4.1 (s, 2 H) 4.3 
(t, J=63 Hz, 2 H) 4.9 (t, J-4.9 Hz, 1 H) 7.1 (t, J=8.9 Hz, 2 H) 7.3 (t, J=6.Q Hz, 1 H) 
7.4 (m, 2 H) 8.1 (s, 1 H) 8.5 (s, 1 H) 10.4 (m, 1 H); ES + MS: 459 (M+H + ). 

15 

Example 347: 7-rf4-Fluorophenvnmethvl]-4-hvdroxv-l-methvl-^l2-[4- 
(methylsulfonvDphenvllethyU -2-oxo-l ,2-dihydro- 1 , 5 -naphthyridine-3 -carb ox amide. 

In a similar manner to that described in example 196, from ethyl 7-[(4- 
20 fluorophenyl)methyl] -4-hydroxy- 1 -methyl-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 - 
carboxylate (30 mg, 0.084 mmol) described in example 92, triethylamine (0.5 mL, 
4.08 mmol), and {2-[4-(methylsulfonyl)phenyl] ethyl} amine (250 mg, 1.25 mmol), 
was prepared 7 -[(4-fluorophenyl)methyl] -4-hydroxy- l-methyl-iV-{2-[4- 
(methylsulfonyl)phenyl] ethyl} -2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxamide 
25 (1 1 mg, 26 % yield) as a white solid after purification by reverse phase HPLC. *H 
NMR (CDC1 3 ) 5 10.28 (br s, 1 H), 8.56 (s, 1 H), 7.87 (d, J = 8 Hz, 2 H), 7.44 (d, J- 
8 Hz, 2 H), 7.38 (s, 1 H), 7.16-7.14 (m, 2 H), 7.04-6.99 (m, 2 H), 4.13 (s, 2 H), 3.72 
(m, 2 H), 3.56 (s, 3 H), 3.06-3.02 (m, 5 H); HRMS m/z calcd for: C 2 6H 2 5FN 3 05S: 
510.1493 Found: 510.1498. 

30 

Example 348: l-(2-AminoethvlVjV-r2-fe^ 
hvdroxv-2-oxo-L2-dihvdro-L5-naphthvridine-3-carboxamide. 
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A solution of l-[2-(l,3-dioxo-l,3-dihydro-2H-isoindol-2-yl)ethyl]-N-[2- 
(ethyloxy)ethyl]-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l,2-dihydro-l J 5- 
naphmyridine-3-carboxamide (0.155 g, 0.277 mmol) in EtOH (6.5 mL) under 
5 nitrogen was treated with hydrazine (0.218 mL, 6.92 mmol) for 7 h @ 50 °C. The 
reaction was then cooled to ambient temperature and stirred overnight. After heating 
an additional 6.5 h @ 50 °C the resulting solution was poured into water (75 mL), 
refrigerated and the resulting suspension was filtered and washed with cold 3:1 
watenEtOH. The solid was then thouroughly dried under high vacuum to provide the 
10 title compound as an off-white solid: *H NMR (400 MHz, DMSO-D6) 8 ppm 1 . 1 (t, 
7=7.1 Hz, 3 H) 2.8 (t, .7=7.2 Hz, 2 H) 3.5 (q, J=6.9 Hz, 2 H) 3.5 (s, 4 H) 4.2 (s, 2 H) 
4.2 (t, J=7.1 Hz, 2 H) 7.1 (t, J=8.8 Hz, 2 H) 7.4 (dd, J=8.7, 5.4 Hz, 2 H) 8.1 (s, 1 H) 
8.5 (s, 1 H) 10.4 (s, 1 H); ES + MS: 429 (M+H"). 

15 Example 349: 7-(4-Fluorobenzyl)-4-hvdroxv-l -methyl-2-oxo-jV-f3-propoxypropyl)- 
L2-dihvdro-l,5-naphthyridine-3-carboxamide 

The title compound was made in a similar manner to example 96 using 3-N- 
propoxypropylamine to give a white solid: *H NMR (CDC1 3 ) 5 10.25 (1H, m), 8.57 
20 (1H, s), 7.38 (1H, s), 7.15 (2H, m), 7.02 (2H, m), 4.13 (2H, s), 3.58 (3H, s), 3.55 (4H, 
m), 3.40 (2H, m), 1.91 (2H, m) 1.60 (2H, m), 0.92 (3H, t, J=7Hz); HRMS calcd for 
C23H26FN3O4+H": 428.1980. Found: 428.1987. 

Example 350: jV-(3-Butoxvpropvl)-7-(4-fluorobenzyl)-4-hvdroxy- 1 -methvl-2-oxo- 
25 L2-dihydro-1.5-naphthyridine-3-carboxamide 

The title compound was made in a similar manner to example 96 using 3- 
butoxypropylamine to give a white solid: X H NMR (CDC1 3 ) 5 10.25 (1H, m), 8.57 
(1H, s), 7.38 (1H, s), 7.15 (2H, m), 7.02 (2H, m), 4.13 (2H, s), 3.58 (3H, s), 3.52 (4H, 
30 m), 3.43 (2H, m), 1.91 (2H, m) 1.56 (2H> m), 1.38 (2H, m), 0.91 (3H, t, J=7Hz); 
HRMS calcd for C 2 4H 28 FN 3 0 4 +H + : 442.2137. Found: 442.2143. 
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Example 351: 7-rr4-fluorophenvnmethylV4-hvdroxv-iV- (2-[(l- 
methylethyl)oxv]ethvl} -2-oxo- 1 ,2-dihvdro- 1 »5-naphthvridine-3 -carboxamide 

5 This compound was prepared from ethyl 7- [(4-fluorophenyl)methyl] -4-hydroxy-2- 
oxo-l 9 2-dihydro-l ? 5-naphthyridine-3-carboxylate and 2-aminoethylisopropylether 
employing methods similar to those described in Example 2 and was obtained as a 
white solid: *H NMR (d 6 -DMSO) 8 1 1.72 (1H, br s), 10.88 (1H, br s), 10.06 (1H, br 
s), 8.18 (1H, s), 7.30-7.25 (3H, m), 7.16-7.11 (2H, m), 3.98 (2H, br s), 3.57-3.54 (1H, 
10 m), 3.50-3.38 (4H, m), 1.08 (6H, d, J - 5.7 Hz); HRMS calcd for C 2 iH2 2 FN 3 04+H + : 
400.1667. Found 400.1673. 

Example 352: l-r2-(Acetytomm^^ 
fluorophenvl)methyl1-4-h^ 

15 

A solution of l-(2-aminoethyl)-N-[2-(ethyloxy)ethyl]-7-[(4-fluorophenyl)methyl]-4- 
hydroxy^-oxo-l^-dihydro-l^S-naphthyridine-S-carboxamide (0.020 g, 0.047 mmol) 
and diisopropyl ethylamine (0.041 mL, 0.24 mmol) in DMF (5 mL) under nitrogen 

20 was treated with acetic anhydride (0.0044 mL, 0.047 mmol) at ambient temperature. 
The reaction was warmed slightly to solubilize the reacted at ambient temperature for 
10 min. Water was added (2 mL) and the reaction was cooled to 0 °C and 
concentrated in vacuo. The resulting residue was treated with 1 N NaHSC>4 and 
filtered then triturated with Et 2 0 and dried in vacuo to provide the title compound as 

25 an off-white solid: *H NMR (300 MHz, DMSO-D6) 5 ppm 1.1 (t, J=6.9 Hz, 3 H) 1.7 
(s, 3 H) 3.3 (dd, J=12.5, 5.3 Hz, 2 H) 3.5 (q, J=7.0 Hz, 2 H) 3.5 (s, 4 H) 4.1 (s, 2 H) 
4.3 (t, /=6.7 Hz, 2 H) 7.1 (t, J-9.0 Hz, 2 H) 7.4 (dd, ,7=8.4, 5.5 Hz, 2 H) 8.0 (t, 7-5.6 
Hz, 1 H) 8.2 (s, 1 H) 8.6 (s, 1 H) 10.4 (s, 1 H) 17.1 (s, 1 H); ES + MS: 471 (M+H + ). 

30 Example 353: Methyl (2-[3-({[2-(ethvloxv)ethyllamino>carbonvlV7-r(4- 

fluorophenvDmethvl1-4"-hydroxv-2-oxo- 1 ,5-naphthyridin- 1 (2ij r )-yl"|ethvli carbamate 
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A solution of l-(2-aminoethyl)-N-[2-(ethyloxy)e^ 

hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxamide (0.02 g, 0.047 mmol) 
and diisopropyl ethylamine (0.041 mL, 0.24 mmol) in DMF (5 mL) under nitrogen 
was treated with methyl chloroformate (0.0036 mL, 0.047 mmol) at ambient 
5 temperature. The reaction was concentrated in vacuo and the resulting residue treated 
with 1 N NaHS0 4 , filtered then washed with 1 N NaHS0 4 and Et 2 0 before drying in 
vacuo to provide the title compound as an off-white solid: 2 H NMR (300 MHz, 
DMSOD6) 5 ppm 1.1 (t, /=7.0 Hz, 3 H) 3.3 (m, 2 H) 3.4 (s, 3 H) 3.5 (m, 7 H) 4.1 (s, 
2 H) 4.3 (t, J=6.0 Hz, 2 H) 7.1 (t, J-8.8 Hz, 2 H) 7.3 (m, 1H) 7.4 (m, 2 H) 8.1 (s, 1 H) 
10 8.5 (s, 1 H) 17.1 (s, 1 H); ES + MS: 487 (M+H"> 

Example 354: 7- [(4-Fluorophenvl)methyl1 -4-hydroxy- 1 -methvl-iV- r 1 - 
(methylsulfonvl)-4-piperidinvl] -2-oxo- 1 .2-dihydro- 1 ,5 -naphthvridine-3 -carboxamide, 

15 

In a similar manner to that described in example 196, from ethyl 7-[(4~ 
fluorophenyl)methyl] -4-hydroxy- 1 -methyl-2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 - 
carboxylate (30 mg, 0.084 mmol) described in example 92, triethylamine (0.1 mL, 
0.818 mmol), and l-(methylsulfonyl)-4-piperidinamine as the triflouroacetic acid salt 
20 (171 mg, 0.589 mmol), was prepared 7 -[(4-fluorophenyl)methyl] -4-hydroxy- 1 - 

methyl-iV-t 1 -(methylsulfonyl)-4-piperidinyl]-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine~3- 
carboxamide 

(15 mg, 43% yield), as a white solid after purification by reverse phase HPLC. l H 
NMR (CDC1 3 ) 5 10.33 (d, J= 7.6 Hz, 1 H), 8.58 (s, 1 H), 7.41 (s, 1 H), 7.18-7.14 (m, 
25 2 H), 7.05-7.00 (m, 2 H), 4.14-4.09 (m, 3 H), 3.75-3.69 (m, 2 H), 3.58 (s, 3 H), 2.97 
(m, 2 H), 2.82 (s, 3 H), 2.14 (m, 2 H), 1.76 (m, 2 H); HRMS m/z calcd for 
C 23 H26FN 4 0 5 S: 489.1602 Fovmd: 489.1609 

Example 355: 7-r(4-Fluorophenvl s )methvll-4-hvdroxv-l-methvl-A^r3- 
30 (methylthio^prop yl] -2-oxo- 1 .2-dihvdro- 1 .5 -naphthyridine-3 -carboxamide. 
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In a similar manner to that described in example 196, from ethyl 7-[(4- 
fluorophenyl)methyl]-4-hydroxy- 1 -methyl-2-oxo- 1 ? 2-dihydro- 1 ,5-naphthyridine-3~ 
carboxylate (30 mg, 0.084 mmol) described in example 92 and [3-(methylthio)propyl] 
amine (0.02 mL, 0.589 mmol) was prepared 7-[(4-fluorophenyl)methyl]-4-hydroxy- 
5 1 -methyl-A^[3-(methylthio)propyl]-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 

carboxamide (15 mg, 43 % yield) as a white solid after purification by reverse phase 
HPLC. *H NMR (CDC1 3 ) 6 10.25 (br s, 1 H), 8.57 (s, 1 H), 7.39 (s, 1 H), 7.18-7.14 
(m, 2 H), 7.05-7.00 (m, 2 H), 4.14 (s, 2 H), 3.59-3.54 (m, 5 H), 2.59 (m, 2 H), 2.12 (s, 
3 H), 1.95 (m, 2 H); HRMS m/z calcd for C21H23FN3O3S: 416.1438 Found: 
10 416.1447 

Example 356: l-C2-(("(Dimethylamino)carbonyl]aminolethvlV7-[(4- 

fluorophenyDmethvll-4-hvdre 

naphthvridine-3-carboxamide 

15 

A solution of l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-N-(2- 
hydroxyethyl)-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxamide (0.019 g, 0.047 
mmol) and diisopropyl ethylamine (0.15 mL, 0.86 mmol) in DMF (1.2 mL) under 
nitrogen was treated with iV^iV-dimethyl carbonyl chloride (0.0038 mL, 0.041 mmol) 

20 at ambient temperature. After 2 h, added EtOH (0.25 mL) and concentrated in vacuo. 
The resulting residue suspended in 1 N NaHS0 4 the refrigerated overnight. Purified 
by reversed phase HPLC to provide the title compound from pure fraction 
concentrated in vacuo as an off-white solid: ! H NMR (300 MHz, DMSO-D6) 5 ppm 
2.7 (s, 6 H) 33 (s, 4 H) 3.4 (t, J-5.5 Hz, 2 H) 3.6 (t, .7=5.3 Hz, 2 H) 4.1 (s, 2 H) 4.2 (t, 

25 ,/=6.0 Hz, 2 H) 4.9 (m, 1 H) 6.5 (m, 1 H) 7.1 (t, J=8.9 Hz, 2 H) 7.4 (m, 2 H) 8.3 (s, 1 
H) 8.5 (s, 1 H) 10.4 (s, 1 H); ES + MS: 472 (M+H 4 ). 



Example 357: N~(l J-Dioxidotetrahvdro>-2H : -thiopvran-4-vl)-7>-[f4- 
fluorophenyDmethvl] -4-hvdroxv-2-oxo- 1 - (2-p vridinvlmethvl V 1 ,2-dihvdro -1,5- 



30 naphthvridine-3 -carboxamide. 
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The title compound was prepared in a similar manner to that described in example 
324 to provide a white solid. ] H NMR (400 MHz, CDC1 3 ) 5 10.51 (d, J= 7.6 Hz, 1 
H), 8.53 (s, 1 H), 8.44 (d, J= 4.8 Hz, 1 H), 7.61-7.56 (m, 2 H), 7.18 (m, 1 H), 7.13 (d, 
J= 7.9 Hz, 1 H), 7.00 (m, 2 H), 6.92 (m, 2 H), 5.49 (s, 2 H), 4.26 (m, 1 H), 4.02 (s, 2 
5 H), 3.14 (m, 4 H), 2.49-2.28 (m, 4 H); HRMS m/z calcd for C 2 7H26N 4 0 5 FS (M+H) + 
537.1608, found 537.1616. 

Example 358: l-f2-([(Dimethvlamino)carb^ 
7-[(4-fluorophenvfimethv^^ 
10 carboxamide. 

A solution of l-(2-aminoethyl)-N-[2-(ethyloxy)ethyl]-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxamide (0.02 g, 0.047 mmol) 
and diisopropyl ethylamine (0.041 mL, 0.24 mmol) in DMF (5 mL) under nitrogen 

15 was treated with N-dimethyl carbonyl chloride (0.0043 mL, 0.047 mmol) at 

ambient temperature. After 2 h, an additional 0.001 mL of the chloride was added 
and the was stirred at ambient temperature for an additional 6 h. The reaction was 
concentrated in vacuo and the resulting residue suspended in DMSO and water, 
filtered, then washed with water and Et20 before drying in vacuo to provide the title 

20 compound as an off-white solid: l H NMR (400 MHz, DMSO-D6) 5 ppm 1.1 (t, J=7.0 
Hz, 3 H) 2.7 (s, 6 H) 3.3 (d, J=7.0 Hz, 2 H) 3.5 (q, J=7.0 Hz, 2 H) 3.5 (s, 4 H) 4.1 (s, 
2 H) 4.2 (t, J=6.1 Hz, 2 H) 6.6 (m, 1 H) 7.1 (t, J=8.9 Hz, 2 H) 7.4 (dd, J=8.8 3 5.5 Hz, 
2 H) 8.3 (s, 1 H) 8.5 (s, 1 H) 10.4 (s, 1 H); ES + MS: 500 (M+H + ). 

25 

Example 359: 7-(4-FluorobenzvlV4-hvdroxv-iV-[riAS f )~2-hvdroxv-l-methvlethvl1-l- 
methvl-2-oxo-L2-dihydro-L5-naphthvridine-3~carboxamide 



The title compound was made in a similar manner to example 96 using (S)-(+)-2- 
30 amino-l-propanol to give a yellow solid: T H NMR (CDCI3) 5 10.21 (1H, d, J=7Hz), 
8.54 (1H, s), 7.40 (1H, s), 7.16 (2H, m), 7.03 (2H, m), 4.27 (1H, m), 4.13 (2H, s), 3.83 
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(1H, m), 3.69 (1H, m), 3.52 (3H, s), 1.30 (3H, d, J=7Hz); HRMS calcd for 
C 2 oH2oFN 3 04+H + : 386.1516. Found: 386.1512. 

Example 360: 7-f4-FluorobenzvlV4-h^ 
5 methvl-2-oxo- 1 ,2-dihvdro- 1 ,5-naphthvridine-3-carboxamide 

The title compound was made in a similar manner to example 96 using (R)-(-)-2- 
amino-l-propanol to give a yellow solid: 2 H NMR (CDC1 3 ) 5 10.20 (1H, d, J=7Hz), 

8.53 (1H, s), 7.41 (1H, s), 7.16 (2H, m), 7.02 (2H, m), 4.26 (1H 5 m), 4.13 (2H, s), 3.83 
10 (1H, m), 3.69 (1H, m), 3.51 (3H, s), 1.31 (3H, d, J-7Hz); HRMS calcd for 

C20H20FN3O4+H*: 386.1516. Found: 386.1517. 

Example 361 : 7-(4-FluorobenzvlV44ivdro 

oxo-1 ,2~dihvdro-l ,5-naphthvridine-3-carboxamide 

15 

The title compound was made in a similar manner to example 96 using (R)-(-)-l- 
amino-propanol to give a yellow solid: ! H NMR (CDC1 3 ) 5 10.42 (1H, m), 8.53 (1H, 
s), 7.37 (1H, s), 7.16 (2H, m), 7.02 (2H, m) 7 4.12 (2H, s), 4.08 (1H, m) ? 3.62 (1H, m), 

3.54 (3H, s), 3.34 (1H, m), 1:27 (3H, d, J=7Hz); HRMS calcd for C 2 oH 2 oFN 3 04+H + : 
20 386.1516. Found: 386.1518. 

Example 362: l-Ethvl-7-[(4-fluorophenvnmethvn-4-hvdroxv-jV-(2- 
[methvKmethvlsulfonvDaminol ethyl} -2-oxo- 1 ,2-dihydro- 1 ,5 -naphthvridine-3 - 
carboxamide. 

25 

Step 1: ethyl l-ethyl-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l 9 2-dihydro-l ? 5- 
naphthyridine-3-carboxylate. 

In a manner similar to that described in example 316 step 1, from ethyl 7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo-l ? 2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
30 (160 mg ? 0.468 mmol) ? lithium (bis-trimethylsilyl)amide (0.94 mL of a 1 M solution 
in tetrahydrofuran, 0.940 mmol), and iodoethane (0,22 mL ? 2.81 mmol) was prepared 
ethyl 1 -ethyl-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5- 
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naphthyridine-3~carboxylate (170 mg, 95 % yield) as a yellow oil. The product was 
carried on without further purification. *H NMR (CDC1 3 ) 5 8.37 (s, 1 H), 7.34 (s, 1 
H), 7.10-7.05 (m, 2 H), 6.95-6.91 (m, 2 H), 4.39 (m, 2 H), 4.11 (m, 2 H), 4.06 (s, 2 
H), 1.35 (m, 3 H), 1.15 (m, 3 H); MS m/z 393 (M+23). 

5 

Step 2: l-Ethyl-7-[(4-fluorophenyl)me^ 

[methyl(methylsulfonyl)am 

carboxamide. 

10 In a similar manner to that described in example 196, from ethyl l-ethyl-7-[(4- 

fluorophenyl)methyl] -4-hydroxy-2-oxo~ 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 
(38 mg, 0.103 mmol), andiV-(2-aminoethyl)-N-methylmethanesulfonamide (489 mg, 
3.21 mmol), was prepared l-ethyl-7-[(4-fluorophenyl)methyy 
[methyl(methylsulfonyl)amin^ 

15 carboxamide (33 mg, 67% yield) as a white solid after purification by reverse phase 
HPLC. X H NMR (CDCI3) 8 10.42 (br s, 1 H), 8.55 (s, 1 H), 7.38 (s, 1 H), 7.17-7.13 
(m, 2 H), 7.04-6.99 (m, 2 H), 4.19 (m, 2 H), 4.14 (s, 2 H), 3.66 (m, 2 H), 3.41 (m, 2 
H), 2.97 (s, 3 H), 2.84 (s, 3 H), 1.23 (m, 3 H); HRMS m/z calcd for C22H26FN4O5S: 
477.1602 Found: 477.1610 

20 

Example 363: iV-r2-(AcetvlaminoteM 

hvdroxv-2-oxo- 1 ,2~dihvdro- 1 ,5 -naphthvridine-3 -carboxamide. 

In a similar manner to that described in example 196, from ethyl l~ethyl-7-[(4- 
25 fluorophenyl)methyl]-4-hydroxy-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate 
(30 mg, 0.081 mmol) and N-(2-aminoethyl)acetamide (66 mg, 0.648 mmol) was 
prepared A^2-(acetylamino)ethyl]-l~etl^ 

oxo-l,2-dihydro-l,5-naphthyridine-3-carboxamide (21 mg, 60 % yield) as a white 
solid after purification by reverse phase HPLC. *H NMR (CDCI3) 5 10.3 1 (br s, 1 
30 H), 8.49 (s, 1 H), 7.38 (s, 1 H), 7.14-7.11 (m, 2 H), 7.01-6.96 (m, 2 H), 6.85 (br s, 1 
H), 4.16 (m, 2 H), 4.10 (s, 2 H), 3.54 (m, 2 H), 3.42 (m, 2 H), 1.94 (s, 3 H), 1.20 (m, 3 
H); HRMS Wz calcd for C22H24FN4O4: 427.1776 Found: 427.1783 
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Example 364: l-Ethvl-7-[(4-fluorophenvn^ 

imidazolidinvDethvll- 1 ,2-dihvdro- 1 .5-nap hth vridine-3-carboxamide . 

5 In a similar manner to that described in example 196, from ethyl l~ethyl-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro-l ,5-naphthyridine-3-carboxylate 
(30 nig, 0.081 mmol) and l-(2~aminoethyl)-2-imidazolidinone (0.17 mL,0.648 mmol) 
was prepared 1 -ethyl-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-A^-[2-(2-oxo- 1 - 
imidazolidinyl)ethyl]-l,2-dihydro-l,5-naphthyridine-3-carboxamide (13 mg, 35 % 
10 yield) as a white solid after purification by reverse phase HPLC. *H NMR (CDCI3) 8 
10.36 (br s, 1 H), 8.54 (s, 1 H), 7.35 (s, 1 H), 7.16-7.12 (m, 2 H), 7.04-6.94 (m, 2 H), 
4.41 (s, 1 H), 4.18 (m, 2 H), 4.13 (s, 2 H), 3.62 (m, 2 H), 3.55 (m, 2 H), 3.45-3.39 (m, 
4 H), 1.21 (m, 3 H); MS m/z 454 (M+l). 

15 Example 365: 7-r(4-Fluorophenvlto^ 

methvlethvl]-2-oxo-l ,2-dihydro-L5-naphthvridine-3-carboxamide 
This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate and S-(+)-2-amino-l-propanol 
employing methods similar to those described in Example 2 and using N,N- 

20 dimethylformamide as the reaction solvent.The product was obtained as an off-white 
solid: *H NMR (d 6 ~DMSO) 5 tautomers are observed 11.71 (1H, br s), 10.71 (1H, br 
s), 10.05 (lH,br s), 8.18 (G.59H, s), 8.14 (0.41H, s), 7.36-7.23 (3H, m), 7.14-7.08 
(2H, m), 4.78 (1H, t, J - 5 Hz), 3.98 (2H, s), 3.97-3.95 (1H, m), 3.49-3.41 (1H, m), 
3.26-3.21 (1H, m), 1.13 (1.62H, d, J = 6.6 Hz), 1,08 (1.38H, d, J = 6.6 Hz); HRMS 

25 calcd for C 19 Hi 8 FN 3 04+H + : 372.1360. Found 372.1356. 

Example 366: 7-r(4-Fluorophenvnmethvl]-4-hvdroxv-iV-[f l#)-2-hydroxy-l- 
methylethyl] -2-oxo-l ,2-dihvdro-l .5-naphthvridine-3-carboxamide 

30 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate and R-(-)-2-amino~ 1 -propanol 
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employing methods similar to those described in Example 2 and using N,N- 
dimethylformamide as the reaction solvent. The product was obtained as an off-white 
solid: *H NMR (d^DMSO) tautomers are observed 5 1 1 .72 (1H, br s), 10.70 (1H, br 
s), 10.04 (1H, br s), 8.17 (0.23H, s) 5 8.14 (0.77H, s), 7.34-7.22 (3H, m), 7.14-7.08 
5 (2H, pi), 4.79-4.77 (1H, m), 3.98 (2H, s), 3.97-3.92 (1H, m), 3.29-3.21 (1H, m), 1.13 
(1.65H, d, J = 6.6 Hz), 1.08 (1.35H, d, J - 6.6 Hz) ; HRMS calcd for 
Ci 9 Hi 8 FN 3 04+H + : 372.1354. Found 372.1361. 

Example 367: l-ethvl-7-[(4-fluorophenvl)methvl]-4-hvdroxv-jV-(2-hydroxv-l- 
10 methylethvlV2-oxo- 1 ,2-dihvdro- 1 ,5~naphthvridine-3-carboxamide. 

In a similar manner to that described in example 196, from ethyl l-ethyl-7-[(4- 
fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3 -carboxylate 
(30 mg, 0.081 mmol) and 2-amino- 1 -propanol (0.052 mL, 0.648 mmol) was prepared 

15 l-ethyl-7-[(4-fluorophenyl)methy 

l,2-dihydro-l,5-naphthyridine-3-carboxamide (21 mg, 66% yield) as a white solid 
after purification by reverse phase HPLC. *H NMR (CDCI3) 8 10.34 (d, J = 7.2 Hz, 
1 H), 8.55 (s, 1 H), 7.36 (s, 1 H), 7.18-7.14 (m, 2 H), 7.05-7.01 (m, 2 H), 4.28 (m, 1 
H), 4.21-4.14 (m, 4 H), 3.79 (dd, J~ 10.8, 3.6 Hz, 1 H), 3.68 (dd, /= 10.8, 6 Hz, 1 

20 H), 1.32 (d, J— 6.8 Hz, 3 H), 1.24 (t, J= 6.8 Hz, 3 H); HRMS m/z calcd for 
C21H23FN3O4: 400.1667 Found: 400.1674 

Example 368: l-Ethvl-7-r(4-fluorophenvDmethvl]-4-hvdroxv-jV-(2-hvdroxvethvlV2- 
oxo-1 ,2-dihvdro-l ,5-naphthvridine-3-carboxamide . 

25 

In a similar manner to that described in example 196, from ethyl l-ethyl-7-[(4- 
fluorophenyl)metl^ 

(30 mg, 0.081 mmol) and 2-aminoethanol (0.05 mL) was prepared l-ethyl-7-[(4- 
fluorophenyl)methyl] -4-hydroxy-A^-(2-hydroxyethyl)-2-oxo- 1 ,2-dihydro- 1,5- 
30 naphthyridine-3-carboxamide (18 mg, 58% yield) as a white solid after purification by 
reverse phase HPLC. *H NMR (CDCI3) 5 10.47 (br s, 1 H), 8.53 (s, 1 H), 7.35 (s, 1 
H), 7.17-7.13 (m, 2 H), 7.04-6.99 (m, 2 H), 4.20-4.13 (m, 4 H), 3.85 (m, 2 H), 3.63 
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(m, 2 H), 1.22 (m, 3 H); HRMS m/z calcd for C20H21FN3O4: 386.1510 Found: 
386.1517 

Example 369: l-Ethvl-7-[(4-fluorophenvlto 
5 2-oxo- 1 .2-dihvdro- 1 ,5-naphthvridine-3 -carboxamide. 

In a similar manner to that described in example 196, from ethyl l-ethyl-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ? 2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
(30 mg, 0.081 mmol) and l-amino-2-propanol (0.05 mL) was prepared l-ethyl-7-[(4- 
1 0 fluorophenyl)methyl]-4-hydroxy-AT-(2-hydroxypropyl)-2-oxo- 1 ,2-dihydro- 1,5- 

naphthyridine-3 -carboxamide (12 mg, 38% yield) as a white solid after purification by 
reverse phase HPLC. *H NMR (CDC1 3 ) 8 10.49 (s, 1 H), 8.56 (s, 1 H), 7.37 (s, 1 H), 
7.18 (m, 2 H), 7.05-7.07 (m, 2 H), 4.23-4.06 (m, 5 H), 3.62 (m, 1 H), 3.38 (m, 1 H), 
1.29-1.22 (m, 6 H); HRMS m/z calcd for C21H23FN3O4: 400.1667 Found: 400.1673 

Example 370: l-r3-(L3-Dioxo-L3-dihvdro-2H-isoindol-2-vDpropvl1-7-K4- 
fluorophenyl)methvl"|-4-hvdroxv-N-(2-hydroxyethvlV2-oxo-L2-dihvdro-l,5- 
naphthvridine-3 -carboxamide 

20 A mixture of ethyl l-[3-(l,3-dioxo-l,3-dihydro-2H-isoind^ 
fluorophenyl)methyl]-4-hydroxy-2-^^ 

(50 mg, 0.095 mmol) and ethanolamine (28 jxL, 0.46 mmol) was combined in ethanol 
(3 mL) and heated in a microwave tube twice for 10 min. at 150 °C. The mixture was 
stirred at ambient temperature and the crude product was filtered and washed with IN 

25 NaHSC>4. Purification by reverse phase chromatography eluting with 1 0-90% 

aqueous CH3CN containing 0.1% formic acid provided a white solid: 1 H NMR (d 6 - 
DMSO) 5 10.36 (1H, b), 8.53 (1H, s), 7.81-7.86 (2H, m), 7.71-7.75 (2H, m), 7.34 
(1H, s), 7.12-7.17 (2H, m), 6.99 (2H, t, J = 9 Hz), 4.24 (2H, t, J - 8 Hz), 4.08 (2H, s), 
3.81-3.87 (2H, m), 3.76 (2H, t, J - 6 Hz), 3.58-3.64 (2H, m), 2.44 (1H, b), 2.01-2.09 

30 (2H, m); ES + MS: 545 (M+H*). 
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Example 371: U\2-(l J-dioxido-2-isothiazol^ 

4"hvdroxv-7V-(2-hvdrox vethvl)-2-oxo- 1 ,2-dihvdro- 1 ,5-naphthvridme-3 -carboxamide 

A r -[2 ? 2-bis(methyloxy)ethyl]-3-chloro- 1 -propanesulfonamide. To a cold (0 °C) 
5 solution of aminoacetaldehyde dimethyl acetal (2.22 mL, 20.4 mmol) and 

triethylamine (3.54 mL, 25.4 mmol) in dichloromethane (60 mL) was added 3- 
chloropropanesulfonyl chloride (2.06 mL, 16.9 mmol) in dichloromethane (40 mL) 
dropwise. The reaction mixture was warmed to room temprature and stirred one hour. 
The reaction mixture was quenched with water. The organic phase was washed with 
10 water and brine, then dried over sodium sulfate. Filtration and concentration, 

followed by trituration with ether provided iV-[2,2-bis(methyloxy)ethyl]-3-chloro-l- 
propanesulfonamide as a white solid. *H NMR (400 MHz, CDC1 3 ) 5 4.56 (s, 1 H), 
4.42 (t, J= 5.0 Hz, 1 H), 3.68 (t, J~ 6.1 Hz, 2 H), 3.42 (s, 6 H), 3.25-3.21 (m, 4 H), 
2.28 (m, 2 H). 

15 

2-[2,2-bis(methyloxy)ethyl]isothiazolidine 1,1 -dioxide. To a cold (0 °C) suspension 
of sodium hydride (267 mg, 60% in oil, 6.67 mmol) in N,N-dimethylformamide (30 
mL) was added A^[2,2-bis(methyloxy)ethyl]-3-chloro-l-propanesulfonamide (1.49 g, 
6.06 mmol) in N,N-dimethylformamide (10 mL) dropwise. The reaction mixture was 

20 warmed to room temperature and stirred one hour. The reaction mixture was poured 
onto ice and extracted with toluene. The organic layer was washed with water and 
brine, then dried over sodium sulfate. Filtration and concentration provided 2-[2,2- 
bis(methyloxy)ethyl]isothiazolidine 1,1 -dioxide as a clear oil. l H NMR (400 MHz, 
CDC1 3 ) 8 4.51 (t, J— 5.3 Hz, 1 H), 3.41-3.37 (m, 8 H), 3.17-3.11 (m, 4 H), 235 (m, 2 

25 H). 

(l,l-dioxido-2-isothiazolidinyl)acetaldehyde. To a solution of 2-[2,2- 
bis(methyloxy)ethyl]isothiazolidine 1,1 -dioxide (1.00 g, 4.77 mmol) in acetone (5 
mL) was added hydrochloric acid (600 jjL, 1 M aqueous, 0.600 mmol). The reaction 
30 mixture was heated at 60 °C for 10 hours, then cooled to room temperature. The 
excess acetone was removed in vacuo and the resulting residue was partitioned 
between water and dichloromethane. The organic layer was separated and dried over 
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sodium sulfate. Filtration and concentration, followed by flash chromatography (0 to 
5%, methanol in dichloromethane) provided (l,l-dioxido-2- 

isothiazolidinyl)acetaldehyde as a brown oil. X H NMR (400 MHz, CDC1 3 ) 5 9.64 (s, 1 
H), 3.91 (s, 2 H), 3.39 (m, 2 H), 3.20 (t, J= 7.7 Hz, 2 H), 2.44 (m, 2 H). 

5 

Ethyl 3- {[2-(l , 1 -dioxido-2-isothiazolidinyl)ethyl] amino} -5-[(4-fluorophenyl)methyl]- 
2-pyridinecarboxylate. This compound was prepared from ethyl 3-amino-5~[(4- 
fluorophenyl)methyl]-2-pyridinecarboxylate and (l,l-dioxido-2- 
isothiazolidinyl)acetaldehyde employing methods similar to those described in 
10 Example 265 and was obtained as a brownish oil *H NMR (400 MHz, CDC1 3 ) 5 7.92 
(s, 1 H), 7.89 (br, 1 H), 7.14 (dd, J= 8.4, 5.4 Hz, 2 H), 6.98 (t, J= 8.6 Hz, 2 H), 6.92 
(s, 1 H), 4.41 (q, 7.2 Hz, 2 H), 3.91 (s, 2 H), 3.41 (m, 2 H), 3.29-3.24 (m, 4 H), 
3.13 (t, J= 7.7 Hz, 2 H), 2.31 (m, 2 H), 1.41 (t, J= 7.0 Hz, 3 H); MS m/z All 
(M+H) + . 

15 

Ethyl 3-{[2-(l,l-dioxido-2-isothiazolidinyl)ethyl][3-(ethyloxy)-3- 
oxopropanoyl]amino} -5-[(4-fluorophenyl)methyl]-2-pyridinecarboxylate. This 
compound was prepared from ethyl 3 - { [2-( 1 , 1 -dioxido-2- 

isothiazolidinyl)ethyl]amino}-5-[(4-fluorophenyl)methyl]-2-pyridinecarboxylate 
20 employing methods similar to those described in Example 202 and was obtained as a 
brown oil. ! H NMR (400 MHz, CDCI3) 5 8.59 (d, /= 1.5 Hz, 1 H), 7.94 (d, J= 1.5 
Hz, 1 H), 7.20 (dd, J- 8.5, 5.5 Hz, 2 H), 7.00 (t, J= 8.6 Hz, 2 H), 4.71-2.88 (m, 14 
H), 4.04 (s, 2 H), 2.48-2.22 (m, 2 H), L48-L13 (m, 6 H); MS m/z 536 (M+H) + . 

25 Ethyl 1 -[2-( 1 , 1 -dioxido-2-isothiazolidinyl)ethyl]-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate. This compound was 
prepared from ethyl 3-{[2-(l,l-dioxido-2-isothiazolidinyl)ethyl][3-(ethyloxy)-3- 
oxopropanoyl]miino}-5-[(4-fluorophenyl)methyl]-2-pyridinecarboxylate employing 
methods similar to those described in Example 202 and was obtained as an orange 

30 solid. *H NMR (400 MHz, CDC1 3 ) 5 8.53 (s, 1 H), 7.85 (s, 1 H), 7.24 (m, 2 H), 7.01 
(t, J= 8.6 Hz, 2 H), 4.52 (q, J= 7.0 Hz, 2 H), 4.40 (t, J= 7.2 Hz, 2 H), 4.12 (s, 2 H), 
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3.37 (t, J= 7.3 Hz, 2 H), 3.30 (t, J= 6.6 Hz, 2 H), 3.09 (t, J= 7.6 Hz, 2 H), 2.27 (m, 2 
H), 1.47 .(t, J= 7.1 Hz, 3 H); MS m/z 490 (M+H) + . 

1 - [2-( 1 , 1 -dioxido-2-isothiazolidinyl)ethyl] -7-[(4-fluorophenyl)methyl] -4-hydroxy~iV- 
5 (2-hydroxyethyl)-2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxamide. This 

compound was prepared from ethyl l-[2-(l,l-dioxido-2-isothiazolidinyl)ethyl]-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
and ethanolamine employing methods similar to those described in Example 202 and 
was obtained as an white solid. l H NMR (400 MHz, CDC1 3 ) 5 10.37 (t, J= 5.3 Hz, 1 
10 H), 8.59 (s, 1 H), 7.87 (s, 1 H), 7.24 (m, 2 H), 7.02 (t, J= 8.6 Hz, 2 H), 4.42 (t, J= 7.0 
Hz, 2 H), 4.13 (s, 2 H), 3.87 (t, J= 5.2 Hz, 2 H), 3.65 (m, 2 H), 3.36 (t, J= 7.0 Hz, 2 
H), 3.26 (t, J= 6.5 Hz, 2 H), 3.08 (t, J= 7.5 Hz, 2 H), 2.25 (m, 2 H); HRMS 
C 2 3H25FN 4 0 6 S (M+H) + calcd 505.1479, found 505.1558. 

15 Example 372: l-r3-(L3-Dioxo-L3-dihvdro-2H-isoindol-2-ynpropvl1-N-[2- 

(ethYloxy)ethvll-7-[(4-fluorophenvnmethyl]-4-hydroxY-2-oxo- 1 ,2-dihydro- 1 ,5- 
naphthyridine-3 -carboxamide 

This compound was prepared from ethyl l-[3-(l,3-dioxo-l,3-dihydro-2H-isoindol-2- 
20 yl)propyl]-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l ,2-dihydro-l ,5- 

naphthyridine-3-carboxylate and 2-(ethyloxy)ethanamine employing methods similar 
to those described in Example 370 and was obtained as a white solid: ES + MS: 573 
(M+H + ). 

25 Example 373: Methyl (3-[3-ar2-(ethvloxv^ 
fluorophenyDmethyll-4-hydroxy^ 

Step 1: Synthesis of 1 -(3-aminopropyl)-N-[2-(ethyloxy)ethyl]-7-[(4- 
fluorophenyl)methyl] -4-hydroxy-2-oxo - 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxamide 
30 A mixture of l-[3-(l,3-dioxo-l,3-dihydro-2H-isoindol-2-yl)propyl]-N-[2- 

(ethyloxy)ethyl]-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l,2-dihydro-l,5- 
naphthyridine-3 -carboxamide (261 mg, 0.46 mmol) and anhydrous hydrazine (286 
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pL, 9.1 mmol) in ethanol (20 mL) was heated at 50 °C for 5 hours. Water (40 mL) 
was added and the resulting slurry was cooled to 0-5 °C and collected by filtration to 
provide the product as a white solid: X H NMR (CDC1 3 ) 8 10.52 (1H, b), 8.44 (1H 9 s), 
7.93 (1H, s), 7.33-7.39 (2H, m), 7.09-7.16 (2H, m), 4.22 (2H, t, J = 7 Hz), 4.13 (2H, 
5 s), 3.42-3.50 (6H, m), 2.61 (2H, t, J = 7 Hz), 1.65-1.73 (2H, m), 1.11 (3H, t, J - 7 Hz); 
ES + MS: 443 (M+H + ). 

Methyl {3 - [3 -( { [2-(ethyloxy) ethyl] amino } carbonyl)-7 - [(4-fluorophenyl)methyl]-4- 
hydroxy-2-oxo- 1 ,5-naphthyridin- 1 (2H)-yl]propyl) carbamate. A mixture of 1 -(3- 

1 0 aminopropyl)-N- [2-(ethyloxy)ethyl] -7- [(4-fluorophenyl)methyl] -4-hydroxy-2-oxo- 
l,2-dihydro-l,5-naphthyridine-3-carboxamide (15 mg 5 0.034 mmol), methyl 
chloroformate (2.6 jjL, 034 mmol) and diisopropylethyl amine (30 pL, 0.17 mmol) in 
anhydrous DMF (1.5 mL) was stirred under nitrogen at ambient temperature 
overnight. The crude reaction mixture was evaporated in vacuo and purified by 

15 reverse phase chromatography eluting with 10-90% aqueous CH 3 CN containing 0.1% 
formic acid to provide the product as a white solid: *H NMR (CDC1 3 ) 5 10.29 (2H, b), 
8.57 (1H, s), 7.36 (1H, s), 7.13-7.18 (2H, m), 7.00-7.05 (2H, m), 5.60 (2H, b), 4.23 
(2H, t, J = 7 Hz), 4.13 (2H, s), 3.67 (3H, s), 3.63 (2H, b), 3.56 (2H, q, J = 7 Hz), 3.11 
(2H, b), 1.74-1.81 (2H, m), 1.24 (3H, t, J = 7 Hz); ES + MS: 501 (M+H + ). 

20 

Example 374: 1 -(3-AminopropylVN-r2-(ethvloxv > )ethvl1-7-r(4-fluorophenvnmethvl1- 
4-hvdroxv-2-oxo-L2-dihvdro-L5-naphthvridine-3-carboxamide 

A mixture of l-[3-(l ? 3-dioxo-l ? 3-dihydro-2H-isoindol-2-yl)propyl]-N-[2- 
25 (ethyloxy)ethyl]-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l,2-dihydro-l :> 5- 

naphthyridine-3-carboxamide (261 mg, 0.46 mmol) and anhydrous hydrazine (286 
pL, 9.1 mmol) in ethanol (20 mL) was heated at 50 °C for 5 hours. Water (40 mL) 
was added and the resulting slurry was cooled to 0-5 °C and collected by filtration to 
provide the product as a white solid: l H NMR (CDCI3) 8 10.52 (1H, b), 8.44 (1H, s), 
30 7.93 (1H, s), 7.33-7.39 (2H, m), 7.09-7.16 (2H, m), 4.22 (2H, t, J = 7 Hz), 4.13 (2H, 
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s), 3.42-3.50 (6H, m), 2.61 (2H, 1, J = 7 Hz), 1.65-1.73 (2H, m), 1.11 (3H, t, J = 7 Hz); 
ES + MS: 443 (M+H+). 

Example 375: l-r3-racetvlamino)propvll-iV-r2-fethvloxv)ethvl1-7-r(4- 
5 fluorophenvl)methvl]-4-hvdro^ 

This compound was prepared from l-(3-aminopropyl)-N-[2-(ethyloxy)ethyl]-7-[(4- 
fluorophenyl)methyl]-4-hydro 

and acetic anhydride employing methods similar to those described in Step 2 of 
10 Example 373 and was obtained as a white solid: ES + MS: 485 (M+H + ). 

Example 376: 1 -(3 - i \( dimethvlaminokarbonvl] amino I prop vlVN- [2-(ethvlox vtethvll - 
7-r(4-fluorophenvl)methvll-4-hvdroxv-2-oxo-l ,2-dihvdro-l ,5-naphthvridine-3- 
carboxamide 

15 

This compound was prepared from l-(3-aminopropyl)-N-[2-(ethyloxy)ethyl]-7-[(4- 
fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxamide 
and dimethylcarbamyl chloride employing methods similar to those described in Step 
2 of Example 373 and was obtained as a lyophile: ES + MS: 514 (M+H+). 

20 

Example 377: 7-r(4-FluorophenvnmethvlV4-hvdroxv-A^(2-hvdroxvethvlVl-(3- 
hvdroxvpropyl)-2-oxo- 1 ,2-dihvdro- 1 ,5 -naphthvridine-3 -carboxamide. 

Ethyl 7-[(4-Fluorophenyl)methyl]-4-hydroxy-l-(3-hydroxypropyl)-2-oxo-l 3 2- 
25 dihydro- 1 ,5-naphthyridine-3-carboxylate. In a similar manner to that described in 
example 316 step 1, from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l ? 2- 
dihydro- 1 ,5-naphthyridine-3-carboxylate (20 mg, 0.0584 mmol), lithium (bis- 
trimethylsilyl) amide (0.18 mL of a 1 M tetrahydrofuran solution, 0.18 mmol), and 3- 
iodo-l-propanol (0.03 mL, 0.350 mmol) was prepared ethyl 7-[(4- 
30 fluorophenyl)methyl] -4-hydroxy- 1 -(3-hydroxypropyl)-2-oxo- 1 ,2-dihydro- 1,5- 

naphthyridine-3 -carboxylate (22 mg, 95% yield) as a yellow oil. The product was 
carried on without further purification. MS m/z 423 (M+23). 
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S7-[(4~Fluorophenyl)^ 

oxo-l 5 2-dihydro-l ? 5-naphthyridine-3-carboxamide. In a similar maimer to that 
described in example 196, from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-(3- 
5 hydroxypropyl)- 2~oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate (27 mg, 0.0675 
mmol) and 2-aminoethanol (0.05 mL) was prepared 7- [(4-fluorophenyl)methyl] -4- 
hydroxy-iV-(2-hydroxyethyl)-l-(3-hydroxypropyl)-2-oxo-l 5 2-dihydro-l 3 5- 
naphthyridine-3 -carboxamide (13 mg, 46% yield) as a white solid after purification by 
reverse phase HPLC. l H NMR (CDC1 3 ) 5 10.28 (br s, 1 H), 8.52 (s, 1 H), 7.51 (1 H), 
10 7.15-7.11 (m, 2 H), 7.01-6.96 (m, 2 H), 4.27 (m, 2 H), 4.10 (s, 2 H), 3.76 (m, 2 H), 
3.57 (m, 2 H), 3.49 (m, 2 H), 1.79 (m, 2 H); HRMS m/z calcd for C21H23N3O5F: 
416.1622 Found: 416.1634 

Example 378: l-[2-(l J-Dioxido-2-isothiazolidinvl)e thyl]-7-r(4- 
15 fluorophenvl)methvl1-4-hydroxv-A^[2-(methyloxy > )ethvl]-2-oxo-l ,2-dihydro-l ,5- 
naphthvridine-3 -carboxamide 

This compound was prepared from ethyl l-[2-(l 5 l-dioxido-2-isothiazolidinyl)ethyl]- 
7-[(4-fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 - 

20 carboxylate and 2-methoxyethylamine employing methods similar to those described 
in Example 202 and was obtained as a white solid. *H NMR (400 MHz, CDC1 3 ) 
810.24 (s, 1 H), 8.58 (s, 1 H), 7.86 (s, 1 H), 7.24 (m, 2 H), 7.01 (t, J= 8.6 Hz, 2 H), 
4.42 (t, J= 7.0 Hz, 2 H), 4.12 (s, 2 H), 3.65 (m, 2 H), 3.59 (m, 2 H), 3.42 (s, 3 H), 
3.36 (t, J= 6.9 Hz, 2 H), 3.26 (t, J- 6.7 Hz, 2 H), 3.07 (t, J= 7.5 Hz, 2 H), 2.24 (m, 2 

25 H); HRMS C24H27FN4O6S (M+H) + calcd 519.1635, found 519.1718. 



Example 379: l-[2~q J-Dioxido-2-isothiazolidinvl)ethvlV7-r(4- 
fluorophenvDmethvll -4-hydroxv-2-oxo- 7V-[3 -(2-oxo- 1 -pyrrolidinvfiprop vl] - 1 ,2- 
30 dihydro- 1 , 5 -naphthyridine-3 -carbox amide 
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This compound was prepared from ethyl l-[2-(l,l-dioxido-2-isothiazolidinyl)ethyl]- 
7-[(4-fluorophenyl)methyl] -4~hydroxy-2-oxo-l ,2-dihydro- 1 ,5 -naphthyridine-3 - 
carboxylate and l-(3-aminopropyl)-2-pyrrolidinone employing methods similar to 
those described in Example 202. The free phenol existed as an oil and was therefore 
5 treated with aqueous sodium hydroxide solution and concentrated to give the 
corresponding sodium phenolate as a white solid. *H NMR (400 MHz, CDC1 3 ) 8 
10.22 (t, J= 5.2 Hz, 1 H), 8.57 (s, 1 H), 7.85 (s, 1 H), 7.23 (dd, J= 8.5, 5.4 Hz, 2 H), 
7.00 (t, J= 8.7 Hz, 2 H), 4.42 (t, J= 7.0 Hz, 2 H), 4.12 (s, 2 H), 3.47-3.33 (m, 8 H), 
3.26 (t, J= 6.8 Hz, 2 H), 3.07 (t, J= 7.6 Hz, 2 H), 2.40 (t, J= 7.9 Hz, 2 H), 2.24 (m, 2 
10 H), 2.04 (m, 2 H), 1 .87 (m, 2 H); HRMS C 2 8H 3 2FN 5 0 6 S (M+H) + calcd 586.2057, 

■ 

found 586.2133. 

Example 380: 7-rf4-fluorophenvnniethvlV4-hvdroxv-jV-l2- 

[methyl(methylsulfonvDamino]ethvl> - 1 -[2-(methyloxv)ethyr|-2-oxo- 1 ,2-dihydro- 1 ,5 - 
15 naphthyridine-3 -carboxamide. 

In a manner similar to that described in example 316, from ethyl 7-[(4- 
fluorophenyl)methyl]-4-hydroxy-l-[2-(methyloxy)ethyl]-2-oxo-l ? 2-dihydro-l,5- 
naphthyridine-3 -carboxylate (10 mg, 0.025 mmol) and N-(2-aminoethyl)-7V- 

20 methylmethanesulfonamide (50 mg, 0.329 mmol) was prepared 7-[(4- 
fluorophenyl)methyl]-4-hydroxy-iV- {2-[methyl(methylsulfonyl)amino]ethyl} - 1 -[2- 
(methyloxy) ethyl] -2-oxo- 1 ? 2-dihydro~ 1 5 5-naphthyridine-3-carboxamide (8 mg, 62% 
yield) as a white solid after purification by reverse phase HPLC. l H NMR (CDC1 3 ) 8 
10.36 (br s, 1 H), 8.53 (s, 1 H), 7.69 (s, 1 H), 7.16-7.13 (m, 2 H), 7.02-6.98 (m, 2 H), 

25 4.33 (m, 2 H), 4.10 (s, 2 H), 3.68-3.61 (m, 4 H), 3.39 (m 5 2 H), 3.18 (s, 3 H), 2.95 (s, 3 
H), 2.82 (s, 3 H); MS m/z 507 (M+l). 

Example 381: 7-[(4-Fluorophenyl)methvl]-4-hvdroxv- 1 -O-hydroxvpropyO-iY- (2- 
[methyl(methylsulfonyDamino1ethvl>-2-oxo-L2-dihvdro-L5-naphthyridine-3^ 
30 carboxamide. 
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In a similar manner to that described in example 196, from ethyl 7-[(4- 
fluorophenyl)methyl]-4-hydroxy- 1 -(3-hydroxypropyl)-2-oxo-l ,2-dihydro- 1 ,5- 
naphthyridine-3-carboxylate (60 mg, 0.15 mmol) and jV-(2-aminoethyl)-iV- 
methylmethanesulfonamide (100 mg, 0.657 mmol) was prepared 7-[(4- 
5 fluorophenyl)methyl] -4-hydroxy- 1 -(3 -hydroxypropyl)-^- {2- 

[methyl(methylsulfonyl)amino] ethyl} -2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 - 
carboxamide (18 mg, 24% yield) as a white solid after purification by reverse phase 
HPLC. ! H NMR (CDCI3) 5 10.31 (br s, 1 H), 8.58 (s, 1 H), 7.49 (s, 1 H), 7.18-7.14 
(m, 2 H), 7.05-6.99 (m, 2 H), 4.37 (m, 2 H), 4.14 (s, 2 H), 3.67 (m, 2 H), 3.51 (m, 2 
10 H), 3.41 (m, 2 H), 2.95 (s, 3 H), 2.83 (s, 3 H), 1.83 (m, 2 H); HRMS /w/z calcd for 
C 2 3H28N 4 0 6 FS: 507.1714 Found: 507.1712. 

Example 382: l-[2-(Dimethvlamino)-2-oxoethvl]-7-[(4-fluorophenvl)methvl1-4- 
hvdroxv-N-[ 1 -(hydroxymethyDcvclopentyll -2-oxo- L2-dihvdro- 1 ,5 -naphthyridine-3 - 
15 carboxamide 

This compound was prepared from ethyl l-[2-(dimethylamino)-2-oxoethyl]-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
and (l-aminocyclopentyl)methanol employing methods similar to those described in 

20 Example 245 and was purified by reverse phase preparative HPLC (C-18 stationary 
phase; 10-100% CHsCN/water/0 . 1 % formic acid mobile phase). The product was 
obtained as a cream-colored solid: *H NMR (d 6 -DMSO) 5 10.32 (1H, s), 8.50 (1H, s), 
7.74 (1H, s), 7.32 (2H, dd, J - 8.5, 6 Hz), 7.12 (2H, t, J ~ 9 Hz), 5.12 (2H, s), 5.04 
(1H, br) ; 4.11 (2H, s), 3.51 (2H, s), 3.12 (3H, s), 2.82 (3H, s), 1.91 (2H, m), 1.74 (4H, 

25 m), 1.56 (2H, m); HRMS calcd for Qe^s^Os+H*: 497.2200. Found: 497.2200. 

Example 383: l-[2-(Dimethvlamino)-2-oxoethyll-7-[(4-fluorophenyDmethvn-4- 
hydroxy-N-f 2 -hydroxy- 1 J-dimethylethyl)-2-oxo-L2-dihydro-L5-naphthyridine-3- 
carboxamide 

30 



This compound was prepared from ethyl l-[2-(dimethylamino)-2-oxoethyl]-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate 
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and 2-amino-2-methyl-l-propanol employing methods similar to those described in 
Example 245 and was purified by reverse phase preparative HPLC (C-18 stationary 
phase; 10-100% CH 3 CN/water/0.1% formic acid mobile phase). The product was 
obtained as a cream-colored solid: *H NMR (d 6 -DMSO) 5 10.35 (1H, s), 8.49 (1H, d 5 
5 J = 1.3 Hz), 7.74 (1H, s), 7.32 (2H, dd, J = 8.6, 5.6 Hz), 7.12 (2H, t, J ~ 9 Hz), 5.1 1 
(2H, s), 5.09 (1H, m), 4.10 (2H, s), 3.44 (2H, d, J = 5 Hz), 3.12 (3H, s), 2.82 (3H, s), 
1.32 (6H, s); HRMS calcd for C24H27FN405+H*: 471.2044. Found: 471.2040. 

Example 384: l-[2-(DimethvlaminoV2-oxoethyl]-7-[(4-fluorophenvl)methvl1-4- 
10 hydroxy-N- (2-[methvl(methylsulfonvl)amino]ethyll -2-oxo- 1 ,2-dihydro- 1 ,5- 
naphthyridine-3-carboxamide 

This compound was prepared from ethyl l-[2-(dimethylamino)-2-oxoethyl]-7-[(4- 
fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 

15 and N-(2-aminoethyl)-N-methylmethanesulfonamide employing methods similar to 
those described in Example 245 and was purified by reverse phase preparative HPLC 
(C-18 stationary phase; 10-100% CH 3 CN/water/0.1% formic acid mobile phase). The 
product was obtained as a cream- colored solid: l K NMR (d 6 -DMSO) 5 10.20 (1H, br 
t, J = 6 Hz), 8.51 (1H, s), 7.76 (1H, s), 7.31 (2H, dd, J = 8.3, 6 Hz), 7.12 (2H, t, J = ~9 

20 Hz), 5.12 (2H, s), 4.11 (2H, s), 3.55 (2H, q, J = 6 Hz), 3.25 (2H, m), 3.12 (3H, s), 2.85 
(3H, s), 2.81 (3H, s), 2.79 (3H, s); HRMS calcd for C 2 4H28FN 5 0 6 +H + : 534.1823. 
Found: 534.1812. 

Example 385:1 -r2-(Dimethvlamino)-2-oxoethvl1 -7-[Y 4-fluorophenvnmethvn-4- 
25 hvdroxy-N-[( 1RV 2-hydroxv~ 1 -methvlethyl] -2-oxo- 1 ,2-dihvdro- 1 ,5 -naphthyridine-3 - 
carboxamide 

This compound was prepared from ethyl l-[2-(dimethylamino)-2-oxoethyl]-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate 
30 and (2R)-2-amino-l-propanol employing methods similar to those described in 

Example 245 and was purified by reverse phase preparative HPLC (C-18 stationary 
phase; 10-100% CH 3 CN/water/0. 1% formic acid mobile phase). The product was 
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obtained as an off-white solid: *H NMR (d 6 -DMSO) 8 10.23 (1H, d, J = 8 Hz), 8.50 
(1H, s), 7.77 (1H, s), 7.32 (2H, dd, J = 8.6, 6 Hz), 7.12 (2H, t, J = 8.6 Hz), 5.12 (2H, 
m), 5.00 (1H, br), 4.11 (2H, s), 4.03 (1H, m), 3.44 (2H, m), 3.12 (3H, s), 2.82 (3H, s), 
1.15 (3H, d, J = 7 Hz); HRMS calcd for Cas^sFN^+H*: 457.1887. Found: 
5 457.1881. 

Example 386: 1 - [2- (Dimethvlamino V2-oxoethvl] -7- ["(4-fluorophenyDmethvll -4- 
hydrox v-N- |Y 1 S V2~hydroxy- 1 -methvlethyl] -2-oxo- 1 ,2-dihvdro- 1 ,5 -naphthvridine-3 - 
carboxamide 

This compound was prepared from ethyl l-[2-(dimethylamino)-2-oxoethyl]-7-[(4- 
fluorophenyl)methyl]-44iydro 

and (2S)-2-amino- 1 -propanol employing methods similar to those described in 
Example 245 and was purified by reverse phase preparative HPLC (C-18 stationary 
phase; 10-100% CH 3 CN/water/0.1% formic acid mobile phase). The product was 
obtained as an off-white solid: l U NMR (d 6 -DMSO) 8 10.23 (1H, d, J = 8 Hz) 5 8.50 
(1H, s), 7.77 (1H, s), 7.32 (2H, dd, J = 8.6, 6 Hz), 7.12 (2H, t, J = 8.6 Hz), 5.12 (2H, 
m), 4.98 (1H, t, J - 5 Hz), 4.1 1 (2H, s), 4.03 (1H, m), 3.44 (2H, m), 3.12 (3H, s), 2.82 
(3H, s), 1.15 (3H, d, J = 7 Hz); HRMS calcd for C23H25FN4O5+H* 457.1887. Found: 
457.1879. 

Example 387: Sodium l-[2-(dimethvlaminoy2-oxoethyl^ 
3-(j[(2R)-2-hvdroxvprop^ 
olate 



This compound was prepared from ethyl l-[2-(dimethylamino)-2-oxoethyl]-7-[(4- 
fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -c arboxylate 
and (2R)-l-amino-2-propanol employing methods similar to those described in 
Example 245 and was purified by reverse phase preparative HPLC (C-18 stationary 
30 phase; 10-100% CH 3 CN/water/0.1% formic acid mobile phase). The resulting 

material was treated with 1.3 equivalents of IN NaOH solution and triturated with 
CH 3 CN to afford the product as a white solid: *H NMR (d 6 -DMSO) 8 10.59 (1H, br), 



10 



15 



20 
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8.14 (1H, s), 7.26 (3H, m), 7.10 (2H, m), 4.92 (2H, s), 4.80 (1H, br), 3.99 (2H, s), 
3.67 (1H, br), 3.15 (2H, m), 3.08 (3H, s), 2.78 (3H, s), 1.04 (3H, br d, J~5 Hz); 
HRMS calcd for C 2 3H 25 FN 4 05+H + : 457.1887. Found: 457.1882. 

5 Example 388: l-(2-Aminoelfay^ 

methylethyDoxv] ethyl) -2-oxo- 1 ,2-dihvdro- 1 ,5~naphthvridine-3 -carboxamide 

A solution of ethyl l-[2-(l,3-dioxo-l 9 3-dihydro-2H-isoindol-2-yl)ethyl]-7-[(4- 
fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 

10 (0.143 g, 0.28 mmol) in EtOH (3 mL) under nitrogen was treated with 2-[(l- 

methylethyl)oxy]ethanamine (0.102 mL, 0.83 mmol) for 50 min. @ 130 °C in a 
microwave vessel. The reaction was transferred to a test tube, diluted with EtOH (35 
mL), and treated with hydrazine (0.174 mL, 5.55 mmol) for 4 h @ 50 °C. After the 
reaction was cooled to ambient temperature the resulting suspension was diluted with 

15 water (150 mL) and refrigerated overnight. The resulting suspension was filtered, 

washed with 3:1 water :EtOH and thouroughly dried under high vacuum to provide the 
title compound as an off-white solid: l R NMR (400 MHz, DMSO-D6) 5 ppm 1.1 (d, 
J=6.2 Hz, 6 H) 2.8 (bs, 2 H) 3.3 (s, 2 H) 3.5 (m, 4 H) 3.6 (m, 1 H) 4.2 (s, 2 H) 7.1 (t, 
J=9.3 Hz, 2 H) 7.4 (dd, J=8.5, 5.4 Hz, 2 H) 8.1 (s, 1 H) 8.5 (s, 1 H) 10.4 (s, 1 H); ES + 

20 MS: 443 (M+H + ). 

Example 389: l-\2-(l ,3-Dioxo- 1 J-dihvdro-2g-isoindol-2-vnetfaviy7-r (A^ 
fluorophenvl)methvl1-4-h^ 

naphthyridine-3 -carboxamide - r3-(4-morpholinvDpropvl]amine (1:1) 

25 

A solution of ethyl l-[2-(l,3-dioxo-l,3-dihydro-2H-isoindol-2-yl)ethyl]-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
(0.025 g, 0.049 mmol) in EtOH (2.5 mL) under nitrogen was treated with [3-(4- 
morpholinyl)propyl] amine (0.035 mL, 0.24 mmol) for 40 min. @ 130 °C in a 
30 microwave vessel. The reaction was then cooled to ambient temperature and the 

resulting suspension was filtered, washed with EtOH and Et20 then thouroughly dried 
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under high vacuum to provide the title compound as a white solid: *H NMR (300 
MHz, DMSO-D6) 5 ppm 1.5 (m, 4 H) 2.2 (t, .7=7.0 Hz, 2 H) 2.3 (m, 1 1 H) 2.6 (t, 
.7=6.9 Hz, 2 H) 3.2 (q, J=6.5 Hz, 2 H) 3.5 (q, .7=4.9 Hz, 8 H) 3.9 (t, .7=5.5 Hz, 2 H) 4.1 
(s, 2 H) 4.5 (t, .7=5.6 Hz, 2 H) 7.1 (ddd, J=9.1, 6.7, 2.1 Hz, 2 H) 7.3 (m, 2 H) 7.8 (m, 4 
5 H) 8.1 (s, 1 H) 8.4 (t, J=l.l Hz, 1 H) 10.0 (t, .7=6.0 Hz, 1 H); ES + MS: 614 (M+H + ). 

Example 390: H2-ri3-dDioxo-13-dihvdro^^ 

fluorophenvDmethvl]-4-hv^ 

1 .5 -naphthwidine-3 -carboxamide 

10 

A solution of ethyl l-[2-(l,3-dioxo-l,3-dihydro-2H-isoindol-2-yl)ethyl]-7-[(4- 
fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -c arboxylate 
(0.025 g, 0.049 mmol) in EtOH (2.5 mL) under nitrogen was treated with 1- 
(tetrahydro~2-furanyl)methanamine (0.025 mL, 0.24 mmol) for 40 min. @ 130 °C in 

15 a microwave vessel. The reaction was then cooled to ambient temperature and the 

resulting suspension was filtered, washed with EtOH and Et20 then thouroughly dried 
under high vacuum to provide the title compound as a white solid: ! H NMR (300 
MHz, DMSO.-D6) 5 ppm 1.7 (m, 4 H) 3.2 (m, 2 H) 3.6 (m, 2 H) 3.8 (m, 1 H) 3.9 (t, 
J=5.7 Hz, 2 H) 4.1 (s, 2 H) 4.6 (m, 1 H) 7.1 (m, 2 H) 7.3 (m, 2 H) 7.8 (s, 4 H) 8.2 (s, 1 

20 H) 8.5 (d, .7=1.4 Hz, 1 H) 10.0 (t, J=5.8 Hz, 1 H); ES + MS: 571 (M+H + ). 

Example 39 1 : 1 -[2-(Acetylamino)ethyl]-7-[^ (2- 
[(1 ■methvlethyl > )oxv]ethvU -2-oxo- 1 ,2-dihvdro- 1 ,5-naphthvridine~3-carboxamide 

25 A solution of l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-N-{2-[(l- 

methylethyl)oxy]ethyl} -2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxamide (0.02 1 
g, 0.046 mmol) and diisopropyl ethylamine (0.04 mL, 0.23 mmol) in DMF (5 mL) 
under nitrogen was treated with acetic anhydride (0.0046 mL, 0.048 mmol) at 
ambient temperature. The reaction was concentrated in vacuo and the resulting 

30 residue was treated with 1 N NaHSC>4. Extracted the mixture twice with EtOAc, 

combined the organics, dried over MgS04 ? filtered and concentrated the filtrate. The 
residue was then triturated with Et20, filtered, and dried in vacuo to provide the title 
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compound as an off-white solid: *H NMR (300 MHz, DMSO-D6) 5 ppm 1.1 (d, .7=6.0 
Hz, 6 H) 1.7 (s, 3 H) 3.3 (q, J=6.l, 2 H) 3.5 (m, 3 H) 3.6 (m, 2 H) 4.1 (s, 2 H) 4.3 (t, 
J=6.5 Hz, 2 H) 7.1 (m, 2 H) 7.4 (ddd, J-12.1, 5.5, 3.2 Hz, 2 H) 8.0 (d, .7=6.0 Hz, 1 H) 
8.2 (d, .7=1.3 Hz, 1 H) 8.5 (d, 7=1.5 Hz, 1 H) 10.4 (t, 7=5.1 Hz, 1 H) 17.1 (s, 1 H); ES + 
5 MS: 485 (M+H*). 

Example 392: Methyl l2-[7-rf4-fluorophenvnmethvlV4-hvdroxv-3-r(l2-[(l- 
methvlethvDoxy] ethyl} amino^carbonvl] -2-oxo- 1 ,5-naphthyridin- 1 (277)- 
yl] ethyl ) carbamate 

10 

A solution of l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-N-{2-[(l- 
methylethyl)oxy] ethyl} -2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide (0.020 
g, 0.045 mmol) and diisopropyl ethylamine (0.04 mL, 0.23 mmol) in DMF (5 mL) 
under nitrogen was treated with methyl chloro formate (0.0036 mL, 0.047 mmol) at 

1 5 ambient temperature. The reaction was concentrated in vacuo and the resulting 

residue was treated with IN NaHSC>4. The resulting suspension was filtered, washed 
with EtOH and Et 2 0, and dried in vacuo to provide the title compound as an beige 
solid: *H NMR (300 MHz, DMSO~</ 6 ) 5 ppm 1.12 (d, 7=6.18 Hz, 6 H) 3.22 - 3.31 (m, 
2 H) 3.45 (s, 3 H) 3.49 - 3.56 (m, 4 H) 3.61 (dt, .7=12.07, 6.04 Hz, 1 H) 4.14 (s, 2 H) 

20 4.29(t,7M5.32Hz,2H)7.11 - 7.19 (m, 2 H) 7.26 (t, 7=5.62 Hz, 1 H) 7.39 (dd, 

.7=8.56, 5.48 Hz, 2 H) 8.12 (s, 1 H) 8.53 (s, 1 H) 10.38 (t, 7=5.48 Hz, 1 H) 17.12 (s, 1 
H); ES + MS: 501 (M+H*). 

25 Example 393: iV42-(Acetvlamino)eth^^ 

hydroxypropvlV2~oxo-l,2"dihydro-1.5-naphthyridine-3~carboxamide. 

In a similar manner to that described in example 196, from ethyl 7-[(4- 
fluorophenyl)methyl]-4-hydroxy- 1 -(3-hydroxypropyl)-2-oxo- 1 ,2-dihydro- 1 ,5- 
30 naphthyridine-3-carboxylate (60 mg, 0.15 mmol) and jV-(2~aminoethyl)acetamide 
(100 mg, 0.99 mmol) was prepared Af-[2-(acetylamino)ethyl]-7-[(4- 
fluorophenyl)methyl] -4-hydroxy- 1 -(3 -hydroxypropyl)-2-oxo- 1 ,2-dihydro- 1,5- 
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naphthyridine-3-carboxamide (21 mg 5 31 % yield) as a tan solid after purification by 
reverse phase HPLC. *H NMR (methanol-d 4 /CDCl 3 ) 5 10.18 (br s, 1 H), 8.40 (s, 1 
H), 7.56 (s, 1 H), 7.09-7.05 (m, 2 H), 6.94-6.88 (m, 2 H), 4.21 (m, 2 H), 4.04 (s, 2 H), 
7.70 (m, 2 H), 3.46 (m, 2 H), 3.33 (m, 2 H), 1.86 (s, 3 H), 1.74 (m, 2 H); MS m/z 457 
5 (M+l). 

Example 394: 7-[(4-FluorophenvDmethvl1-4^ 

1 -(3 -hydroxypropvl V2-oxo- 1 ,2-dihvdro- 1 .5-naphthyridine-3 -carboxamide. 

10 In a similar manner to that described in example 196, from ethyl 7-[(4- 

fluorophenyl)methyl] -4-hydroxy- 1 -(3 -hydroxypropyl)-2-oxo~ 1 ,2-dihydro- 1 ,5- 
naphthyridme-3-carboxylate (60 mg, 0.15 mmol) and 2-amino- 1 -propanol (0.07 mL) 
was prepared 7-[(4-fluorophenyl)methyl]-4-hydroxy-A^-(2 -hydroxy- l-methylethyl)-l- 
(3-hydroxypropyl)-2-oxo-l ? 2-dihydro-l,5-naphthyridine-3-carboxamide (20 mg, 31 

15 % yield) as a white solid after purification by reverse phase HPLC. *H NMR (CDCI3) 
5 10.16 (d, J= 7.2 Hz, 1 H), 8.55 (s, 1 H), 7.47 (s, 1 H), 7.17-7.13 (m, 2 H), 7.03- 
6.98 (m, 2 H), 4.29-4.24 (m, 3 H), 4.1 1 (s, 2 H), 3.76 (dd, J= 11.2, 4 Hz, 1 H), 3.65 
(dd, J= 11.2, 6 Hz, 1 H), 3.50 (m, 2 H), 1.81 (m, 2 H), 1.29 (d, J= 6.8 Hz, 3 H); 
HRMS m/z calcd for C22H25N3O5F: 430.1778 Found: 430.1786 

20 

Example 395: 7-F(4-Fluorophenyl)methyl]-4-h^ 
[2-(2-oxo-l-imidazolidinvl)ethylM 

In a similar manner to that described in example 196, from ethyl 7-[(4- 
25 fluorophenyl)methyl] -4-hydroxy- 1 -(3 -hydroxypropyl)-2-oxo- 1 ,2-dihydro- 1 ,5- 
naphthyridine-3-carboxylate (60 mg, 0.15 mmol) and l-(2-aminoethyl)-2- 
imidazolidinone (0.4 mL) was prepared 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-(3- 
hydroxypropyl)-2-oxo-iV-[2-(2-oxo- 1 -imidazolidinyl)ethyl] - 1 3 2~dihydro- 1,5- 
naphthyridine-3 -carboxamide (22 mg, 31% yield) as a white solid after purification by 
30 reverse phase HPLC. *H NMR (CDC1 3 ) 5 10.25 (br s, 1 H), 8.55 (s, 1 H), 7.46 (s, 1 
H), 7.16-7.12 (m, 2 H), 7.03-7.12 (m, 2 H), 4.73 (br s, 1 H), 4.29 (br s, 2 H), 4.1 1 (s 9 2 
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H), 3.64-339 (m, 10 H), 1.79 (m, 2 H); HRMS m/z calcd for C24H27N5O5F: 
484.1996 Found: 484.1997 

Example 396: l-r2-(13-Dioxo-13-dihvdro-2Jy4somdol^2^vnethvl1-74f4^ 
5 fluorophenyDmethvl] -4-hydrox v-AT-(2-hvdrox v- 1 -methvlethvl)~2-oxo- 1 ,2~dihydro~ 
1 ,5-naphthyridine-3-carboxamide 

A solution of ethyl l-[2-(l ? 3-dioxo-l ? 3-dihydro-2H-isoindol-2-yl)ethyl]-7-[(4- 
fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 

10 (0.025 g, 0.049 mmol) in EtOH (1 mL) under nitrogen was treated with 2- amino- 1- 

propanol (0.0041 mL, 0.051 mmol) for 10 min. @ 150 °C in a microwave vessel. An 
additional 0.001 mL of the amine was added to the reaction and it was further 
microwaved for 20 min. @ 150 °C. The reaction was then cooled to ambient 
temperature and the resulting suspension was filtered, washed with EtOH and then 

15 thouroughly dried under high vacuum to provide the title compound as a white solid: 
! H NMR (400 MHz, DMSO-</ 6 ) d ppm 0.97 (d, 7-6.59 Hz, 3 H) 3.25 - 3.3 1 (m, 2 H) 
3.86 - 3.95 (m, 3 H) 4.11 (s, 2 H) 4.43 - 4.52 (m, 1 H) 4.57 - 4.65 (m, 1 H) 4.90 (t, 
7=5.31 Hz, 1 H) 7.10 - 7.16 (m, 2 H) 7.31 - 7.38 (m, 2 H) 7.80 - 7.85 (m, 4 H) 8.15 - 
8.18 (m, 1 H) 8.52 (d, J=1.46 Hz, 1 H) 9.96 (d, 7=7.87 Hz, 1 H) 17.25 (s, 1 H); ES + 

20 MS: 545 (M+H + ). 

Example 397: l-[2-a3-Dioxo-13-dihvdro-2iy-isoindol-2-vnethvl>7-[f4- 
fluorophenyl)methvl]"4-hydroxy-iV- (2-[(2-hydroxyethvlWv1ethyU -2-oxo- 1,2- 
dihvdro- 1 ,5-naphthvridine-3-carboxarnide 

25 

A solution of ethyl l-[2-(l,3-dioxo-l,3-dihydro-2H-isoindol-2-yl)ethyl]-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
(0.025 g, 0.049 mmol) in EtOH (1 mL) under nitrogen was treated with 2-[(2- 
aminoethyl)oxy]ethanol (0.0042 mL, 0.058 mmol) for 10 min. @ 150 °C in a 
30 microwave vessel. An additional 0.001 mL of the amine was added to the reaction 
and it was further microwaved for 20 min. @ 150 °C. The reaction was then cooled 
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to ambient temperature and the resulting suspension was filtered, washed with 1:1 
water:EtOH and then thouroughly dried under high vacuum to provide the title 
compound as a white solid: *H NMR (300 MHz, DMSO-rf 6 ) 8 ppm 3.35 - 3.44 (m, 6 
H) 3.44 - 3.51 (m 5 2 H) 3.90 (t, 7=5.05 Hz, 2 H) 4.11 (s, 2 H) 4.50 - 4.62 (m, 3 H) 
5 7.08 - 7.17 (m, 2 H) 7.30 - 7.38 (m, 2 H) 7.82 (s, 4 H) 8.14 (s, 1 H) 8.52 (s, 1 H) 10.02 
(m 5 1 H) 17.11 (s, 1 H); ES + MS: 575 (M+H + ). 

Example 398: 142-(L3-dioxo-L3-dihvdro-2^isoindol~2-vnethvlV7-r(4- 
fluorophenyPmethyl] -4-hydroxy-iV-(3 -hydroxv-2 ,2-dimethylpropyl>2-oxo- 1 ,2- 
10 dihydro-l,5-naphthyridine-3-carboxamide 

A solution of ethyl l-[2-(l 3 3-dioxo-l 5 3-dihydro-2H-isoindol-2-yl)ethyl]-7-[(4- 
fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 , 5 -iiaphthyridine-3 -carboxylate 
(0.025 g, 0.049 mmol) in EtOH (1 mL) under nitrogen was treated with 3-amino-2,2- 

15 dimethyl- 1 -prop anol (0.008 mL, 0.078 mmol) for 20 min. @ 160 °C in a microwave 
vessel. The reaction was further micro waved for 40 min. @ 160 °C, cooled to 
ambient temperature, and the resulting suspension was filtered, washed with EtOH 
and then thouroughly dried under high vacuum to provide the title compound as a 
white solid: *H NMR (300 MHz, DMSO-</ 6 ) d ppm 0.57 (s, 6 H) 1.93 (s, 1 H) 2.91 

20 (d, J=5.19 Hz, 2 H) 3.08 (d, J=5.62 Hz, 2 H) 3.92 (t, J=5.33 Hz, 2 H) 4.16 (s, 2 H) 
4.56 - 4.68 (m, 3 H) 7.11 - 7.18 (m, 2 H) 7.35 - 7.41 (m, 2 H) 7.80 (s, 4 H) 8.22 (d, 
J=0.84 Hz, 1 H) 8.55 (d, J=0.56 Hz, 1 H) 10.02 (t, JM5.32 Hz, 1 H); ES + MS: 573 
(M+H + ). 

25 Example 399: N-r2-(Ethyloxy)ethyiy^ 

morpholinvlcarbonyl)amino]propvU -2-oxo- 1 ,2-dihydro- 1 ,5-naphthvridine-3- 
carboxamide 

This compound was prepared from l-(3-aminopropyl)-N-[2-(ethyloxy)ethyl]-7-[(4- 
30 fluorophenyl)methyl]-4-hydroxy-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxamide 
and 4-morpholinecarbonyl chloride employing methods similar to those described in 
Step 2 of Example 373 and was obtained as a white solid: ES + MS: 556 (M+H*). 
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Example 400: N42^ethvlQXv)ethvl1-74( r 4-fluorQPhenvl)methvl1-l-l3--[r2- 
furanvlcarbonyl)amino]propvU -4-hvdroxv-2-oxo- 1 .2-dihvdro- 1 ,5-naphthvridine-3- 
carboxamide 

5 

A mixture of l-(3-aminopropyl)-N-[2-(ethyloxy)ethyl]-7-[(4-fluorophenyl)methyl]-4^ 
hydroxy-2-oxo-l 5 2-dihydro-l ? 5-naphthyridine-3-carboxamide (25 mg, 0.057), 2- 
furancarbonyl chloride (5.8 jj,L, 0.059 mmol) and DIEA (49 juL, 0.282 mmol) was 
combined in anhydrous DMF (1.5 mL). After stirring under nitrogen at ambient 

10 temperature for 0.5 hrs, the reaction mixture was evaporated in vacuo and partitioned 
between EtOAc and IN NaHSCU. The aqueous layer was separated and back- 
extracted with EtoAc. The combined organic layers were washed with brine, dried 
over MgSC>4, filtered, and evaporated in vacuo. The product was crystallized from 
MeOH/Et 2 0 and collected by filtration providing a white solid: ES" 1 " MS: 537 

15 (M+H + ). 

Example 40 1 : N^2-f ethyloxy)ethvl] -7^f 4-fluorophenvDmethyl] -4-hvdroxv-2-oxo- 1 - 
(3-r(24hienvlcarbonvl)aminolpropvl>-L2-dihvdro-l,5"naphthyridine-3-carboxamide 

20 This compound was prepared from l-(3-aminopropyl)-N-[2-(ethyloxy)ethyl]-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxamide 
and 2-thiophenecarbonyl chloride employing methods similar to those described in 
Example 400 and was obtained as a white solid: ES + MS: 553 (M+H + ). 

25 Example 402: N-[2-(ethvloxv)ethvl]-^ 

[( methylsulfonyl)amino]propyl> -2~oxo- 1 ,2-dihvdro- 1 ,5 -naphthyridine-3 -carboxamide 

This compound was prepared from l-(3-aminopropyl)-N-[2-(ethyloxy)ethyl]-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxamide 
30 and methanesulphonyl chloride employing methods similar to those described in 
Example 400 and was obtained as a tan solid: ES + MS: 521 (M+H + ). 
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Example 403: 142-a3-dioxo~13-dihvdro-2^isoindol-2-vnethvlV7-[f4- 
fluorophenyl )methyl l--4-hvdroxv-JV r --r 1 -methvl-2-fmethyloxv)ethvl1-2-oxo- 1 ,2- 
dihvdro- 1 .5 -naphthvridine-3 -carboxamide 

5 A solution of ethyl l-[2-(l,3-dioxo-l 3 3-dihydro-2H-isoindol-2-yl)ethyl]-7-[(4- 

fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3~carboxylate 
(0.025 g, 0.049 mmol) in EtOH (1 mL) under nitrogen was treated with 1- 
(methyloxy)-2-propanamine (0.0069 mL, 0.078 mmol) for 20 min. @ 160 °C and for 
40 min @ 150 °C in a microwave vessel. The reaction was further microwaved for 30 

10 min. @ 150 °C after the addition of an additional equivalent (0.0069 mL) of the 
propanamine, cooled to ambient temperature, and the resulting suspension was 
filtered, washed with EtOH and then thouroughly dried under high vacuum to provide 
the title compound as an off-white solid: *H NMR (400 MHz, DMSCM 6 ) § ppm 0.99 
(d, J-6.59 Hz, 3 H) 2.09 (s, 1 H) 3.16 - 3.27 (m, 5 H) 3.90 (t, .7=5.31 Hz, 2 H) 4.02 - 

15 4.1 1 (m, 1 H) 4.13 (s, 2 H) 4.49 - 4.60 (m, 2 H) 7.13 (t, J=8.88 Hz, 2 H) 7.36 (dd, 

7=8.70, 5.77 Hz, 2 H) 7.79 - 7.85 (m, 4 H) 8.18 (s, 1 H) 8.54 (d, J-1.28 Hz, 1 H) 9.96 
(d, J=8.42 Hz, 1 H); ES + MS: 559 (M+H + ). 

Example 404: l-r2-(L3-dioxo-L3-dihvdro-2iy-isoindol-2-vnethvl1-7-r(4- 
20 fluorophenvl)methvl1"4-hydroxv-iV-[2-f 4-morpholinvl)ethvl1"2-oxo- 1 ,2-dihvdro- 1 ,5- 
naphthvridine-3-carboxamide 

A solution of ethyl l-[2-(l,3-dioxo-l,3-dihydro-2H-isoindol-2-yl)ethyl]-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2~oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 

25 (0.025 g, 0.049 mmol) in EtOH (1 mL) under nitrogen was treated with 2-(4- 
morpholinyl)ethanamine (0.008 mL, 0.061 mmol) for 30 min. @ 150 °C. The 
reaction was further microwaved for 30 min. @ 150 °C after the addition of an 
additional equivalent (0.008 mL) of the amine, cooled to ambient temperature, and the 
resulting suspension was filtered, washed with EtOH and then thouroughly dried 

30 under high vacuum to provide the title compound as an off-white solid: l Ii NMR 

(300 MHz, DMSO-rf 6 ) § ppm 2.26 - 2.34 (m, 6 H) 3.33 - 3.37 (m, 2 H) 3.48 - 3.54 (m, 
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4 H) 3.91 (t, 7=5.69 Hz, 2 H) 4.13 (s, 2 H) 4.56 (t, J=5.62 Hz, 2 H) 7.10 - 7.17 (m, 2 
H) 7.33 - 7.40 (m, 2 H) 7.82 (s, 4 H) 8.16 (d, .7=1.12 Hz, 1 H) 8.53 (d, 7=0.84 Hz, 1 
H) 10.04 (t, 7=6.18 Hz, 1 H); ES + MS: 600 (M+H + ). 

5 Example 405: l-r2-(1.3-dioxo-1.3-dihvdro-2//-isoindol-2-vDethvl1-7-r(4- 

fluorophenvl)methvll-4-hydroxv-jV-r3-(lif-imidazol- 1 -yDpropyl] -2-oxo- 1 .2-dihydro- 
1 .5-naphthyridine-3-carboxamide 

A solution of ethyl l-[2-(l,3-dioxo-l,3-dihydro-2H-isoindol-2-yl)ethyl]-7-[(4- 
1 0 fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 , 5-naphthyridine-3 -carboxylate 
(0.025 g, 0.049 mmol) in EtOH (1 mL) under nitrogen was treated with 3-(lH- 
imidazol-l-yl)-l-propanamine (0.0072 mL, 0.061 mmol) for 30 min. @ 150 °C. The 
reaction was further microwaved for 30 min. @ 150 °C after the addition of an 
additional equivalent (0.0072 mL) of the amine, cooled to ambient temperature, and 
15 the resulting suspension was filtered, washed with EtOH and then thouroughly dried 
under high vacuum to provide the title compound as a white solid: l H NMR (300 
MHz, DMSO-7 6 ) 5 ppm 1.74 - 1.84 (m, 2 H) 3.18 (q, 7=6.60 Hz, 2 H) 3.83 (t, 7=6.95 
Hz, 2 H) 3.91 (t, 7=5.48 Hz, 2 H) 4.14 (s, 2 H) 4.57 (t, 7=5.55 Hz, 2 H) 6.90 (t, 7=1.05 
Hz, 1 H) 7.09 - 7.18 (m, 3 H) 7.37 (td, 7=6.00, 2.32 Hz, 2 H) 7.57 (t, .7=1.12 Hz, 1 H) 
20 7.70 - 7.75 (m, 2 H) 7.78 - 7.83 (m, 2 H) 8.19 (s, 1 H) 8.54 (s, 1 H) 9.93 (t, 7=6.04 Hz, 
1 H) 17.12 (bs, 1H); ES + MS: 595 (M+H+). 

Example 406: Sodium l-(2-Amino-2-oxoethyl)-7-(4-fluorobenzyl)-3-(r(2- 
methoxvethyDamino] carbonyll -2-oxo- 1 ,2-dihydro- 1 ,5 -naphthvridin-4-olate 

25 

The compound in example 162 was treated in a similar manner to example 166 to 
give a white solid: *H NMR (d 6 -DMSO) 5 10.49 (1H, m), 8.17 (1H, s), 7.45 (1H, s), 
7.41 (1H, s), 7.26 (2H, m), 7.08 (3H, m), 4.68 (2H, s), 3.99 (2H, s), 3.37 (4H, m), 3.24 
(3H, s). 

30 
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Example 407: 7-r(4-Fluorophenvl)methvll-4~h^ 
(methvloxv)ethvll-^ 

In a similar manner to that described in example 196, from ethyl 7-[(4- 
5 fluorophenyl)methyl]-4-hydroxy- 1 - (3 -hydroxypr opyl) -2 -oxo - 1 ,2-dihydro- 1,5- 
naphthyridine-3-carboxylate (60 mg, 0.15 mmol) and [2-(methyloxy)ethyl]amine 
(0.05 mL) was prepared 7-[(4-fluorophenyl)methyl]-4-hy 

iV^[2-(methyloxy)ethyl]-2-oxo~^ (21 mg, 

33% yield) as a yellow solid after purification by reverse phase HPLC. ] HNMR 
10 (CDC1 3 ) 5 10.22 (br s, 1 H), 8.56 (s, 1 H), 7.46 (s, 1 H), 7.16-7.16 (m, 2 H), 7.03-6.99 
(m, 2 H), 4.31 (m, 2 H), 4.12 (s, 2 H), 3.64 (m ? 2 H), 3.57 (m ? 2 H), 3.49 (m, 2 H), 
3.39 (s, 3 H), 1.82 (m, 2 H); HRMS m/z calcd for C22H25N3O5F: 430.1778 Found: 
430.1778 

15 Example 408 : 7-r(4-Fluorophenvnmethvll -4-hvdroxv- 1 -(3-hvdroxvpropvlVjV- (2-IY 1 - 
methylethyDsulfonvl]et^^ 

In a similar manner to that described in example 196, from ethyl 7-[(4- 
fluorophenyl)methyl]-4-hydroxy- 1 -(3-hydroxypropyl)-2-oxo- 1 ,2-dihydro- 1,5- 

20 naphthyridine-3-carboxylate (60 mg, 0.15 mmol), triethylamine (0.2 mL, 1.41 mmol), 
and 2-amino-7V,A^-dimethylethanesulfonamide hydrochloride (89 mg, 0.47 mmol), was 
prepared 7-[(4-fluorophenyl)methyl]-4-hydroxy- 1 -(3-hydroxypropyl)-AT- {2-[(l - 
methylethyl)sulfonyl] ethyl} -2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3 -carboxamide (14 
mg, 18% yield) as a white solid after purification by reverse phase HPLC. l H NMR 

25 (CDCI3) S 10.40 (br s, 1 H), 8.49 (s, 1 H), 7.54 (s, 1 H), 7.13-7.09 (m, 2 H), 6.99-6.94 
(m, 2 H), 4.26 (m, 2 H), 4.08 (s, 2 H), 3.84 (m, 2 H), 3.49 (m, 2 H), 3.22 (m, 2 H), 
2.84 (s,6H), 1.78 (m, 2 H). 



Example 409: 7- [(4-FluorophenvDmethvl] -4-hvdroxv- 1 -(3 -hvdroxvpropvlViV- 
30 methvl-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthvridine-3 -carboxamide. 
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In a similar manner to that described in example 196, from ethyl 7-[(4- 
fluorophenyl)methyl] -4-hydroxy- 1 -(3-hydroxypropyl)-2-oxo- 1 ,2-dihydro-l „5- 
naphthyridine-3-carboxylate (60 mg, 0.15 mmol) and methylamine (0.1 mL of a 8M 
solution in ethanol) was prepared 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-(3- 
5 hydroxypropyl)-N-methyl-2-oxo- 1 ,2-dihydro~ 1 ,5 -naphthyridine-3 -carboxamide 
(10 mg, 17% yield) as a white solid after purification by reverse phase HPLC. r H 
NMR (CDC1 3 ) 5 9.97 (br s, 1 H), 8.58 (s, 1 H), 7.46 (s, 1 H), 7.17-7.13 (m, 2 H), 
7.04-6.99 (m, 2 H), 4.32 (m, 2 H), 4.13 (s, 2 H), 3.49 (m 5 2 H), 3.21 (m, 1 H), 3.01 (d, 
J— 4.8 Hz, 3 H), 1.83 (m, 2 H); HRMS m/z calcd for C20H21N3O4F: 386.1516 
10 Found: 386.1517 

Example 410: 7-[(4-Fluorophenyl)meth^ 

hvdroxypropyl)-2-oxo- 1 ,2-dihydro- 1 ,5-naphthvridine-3-carboxamide. 

15 In a similar manner to that described in example 196, from ethyl 7-[(4- 
fluorophenyl)methyl] -4-hydroxy- 1 -(3-hydroxypropyl)-2-oxo- 1 ,2-dihydro- 1 ,5- 
naphthyridine-3 -carboxylate (60 mg, 0.15mmol) and l-amino-2-propanol (0.05 mL) 
was prepared 7-[(4-fluorophenyl)methyl]-4-hydroxy-A^-(2-hydroxypropyl)-l -(3- 
hydroxypropyl)-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxamide (22 mg, 34% 

20 yield) as a yellow solid after purification by reverse phase HPLC. *H NMR (CDCI3) 
5 10.27 (br s, 1 H), 8.49 (s, 1 H), 7.52 (s, 1 H), 7.14-7.10 (m, 2 H), 6.99-6.94 (m, 2 
H), 4.26 (m, 2 H), 4.09 (s, 2 H), 3.95 (m, 1 H), 3.55-3.47 (m, 3 H), 3.29 (m, 1 H), 1.79 
(m, 2 H), 1.19 (d, 6 Hz, 3 H); MS m/z 430 (M+l). 

25 Example 411: 7-[(4-Fluorophenyl)methyl1^^ 
iV^[2-(methyloxy)ethyl1-2-oxo-l^^ 

The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. *H NMR 
30 (400 MHz, DMSO-J 6 ) 5 11.93 (br, 1 H), 10.38 (m, 1 H), 8.50 (s, 1 H), 8.15 (s, 1 H), 
7.51 (s, 1 H), 7.28 (dd, J= 8.5, 5.6 Hz, 2 H), 7.08 (t, J= 8.9 Hz, 2 H), 6.92 (s, 1 H), 
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5.33 (s, 2 H), 4.08 (s, 2 H), 3.55-3.47 (m, 4 H), 3.27 (s, 3 H); HRMS m/z calcd for 
C23H23N5O4F (M+H) + 452.1734, found 452.1734. 

Example 412: l-[2-(1.3-dioxo-1.3-dihvdro-2H-isoindol-2-vnethvn-7-r(4- 
5 fluorophenvDmethvll -4-hvdroxy-2-oxo-iV"- [3 -(2-oxo- 1 -p vrrolidinynprop vl]- 1 .2- 
dihydro- 1 .5 -naphthvridine-3 -carboxamide 

A solution of ethyl l-[2-(l,3-dioxo-l,3-dihydro-2H-isoindol-2-yl)ethyl]-7-[(4- 
fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 

10 (0.025 g, 0.049 mmol) in EtOH (1 mL) under nitrogen was treated with l-(3- 
aminopropyl)-2-pyrrolidinone (0.0085 mL, 0.061 mmol) for 30 min. @ 150 °C. The 
reaction was further microwaved for 30 min. @ 150 °C after the addition of an 
additional equivalent (0.0085 mL) of the amine, cooled to ambient temperature, and 
treated with IN NaHSO^ The resulting suspension was filtered, washed with EtOH 

15 and the filtrate was concentrated in vacuo. The filtrate residue was purified by 
reversed phase HPLC. Pure fractions were combined and concentrated to afford the 
title compound as an off-white solid: *H NMR (400 MHz, DMSO-d 6 ) 8 ppm 1.51 - 
1.59 (m, 2 H) 1.89 - 1.96 (m, 2 H) 2.21 (t, J=8.24 Hz, 2 H) 3.08 (t, J=6.59 Hz, 2 H) 
3.15 - 3.21 (m, 2 H) 3.27 - 3.31 (m, 2 H) 3.87 - 3.93 (m, 2 H) 4.11 (s, 2 H) 4.55 (s, 2 

20 H) 7.1 1 - 7.16 (m, 2 H) 7.35 (td, JM5.46, 2.29 Hz, 2 H) 7.78 - 7.85 (m, 4 H) 8.15 (s, 1 
H) 8.51 (s, 1 H) 9.95 (s, 1 H); ES + MS: 612 (M+H 1 "). 

Example 41 3 : N- l2-r7-r(4-fluorophenvDmethvll-4-hvdroxv-2-oxo-3-(ir2-(2-oxo- 1 - 
imidazolidinyl)ethvllamino>carbo 
25 oxo- 1 -imidazolidinvl^ethvll - 1 .2-benzenedicarboxamide 

A solution of ethyl l-[2-(l,3-dioxo-l,3-dihydro-2H-isoindol-2-yl)ethyl]-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
(0.025 g, 0.049 mmol) in EtOH (1 mL) under nitrogen was treated with l-(2- 
30 aminoethyl)-2-imidazolidinone (0.0078 g, 0.03 mmol, 50% W/W in IP A) for 30 min. 
@ 150 °C. The reaction was further microwaved for 30 min. @ 150 °C after the 
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addition of an additional 0.6 equivalents (0.015 mL) of the amine, cooled to ambient 
temperature, and treated with IN NaHS04. The resulting suspension was filtered and 
the filtrate was concentrated in vacuo. The filtrate residue was purified by reversed 
phase HPLC. Pure fractions were combined and concentrated to afford the title 
5 compound as a yellow solid: ! H NMR (400 MHz, DMSO-<4) S ppm 3.16- 3.22 (m, 6 
H) 3.26 - 3.38 (m, 11 H) 3.49 (dq, J=12.61, 6.42 Hz, 3 H) 4.11 (s, 3 H) 4.38 (t, J=6.41 
Hz, 2 H) 6.29 (s, 1 H) 6.37 (s, 1 H) 7.09 (t, J=8.88 Hz, 1 H) 7.28 - 7.39 (m, 2 H) 7.41 
- 7.47 (m, 2 H) 8.32 (s, 1 H) 8.35 - 8.40 (m, 1 H) 8.43 - 8.47 (m, 1 H) 8.51 (s, 1 H) 
10.37 (s, 1 H); ES + MS: 728 (M+H*). 

10 

Example 414: l-(2-Amino-2-oxoethvlV7-(4-fluorobenzvl)-4-hvdroxv-A^(2- 
hvdroxvethvlV2~oxo- 1 ,2-dihvdro- 1 ,5-naphthvridine-3 -carboxamide 

15 The title compound was made in a similar manner to example 162 using ethanolamine 
to give an off-white solid: *H NMR (d 6 -DMSO) 5 10.30 (1H, m), 8.49 (1H, s), 7.78 
(1H, s), 7.62 (1H, s), 7.32 (2H, m), 7.25 (1H, s), 7.10 (2H, m), 4.92 (1H, t, J-5Hz), 
4.81 (2H, s), 4.10 (2H, s), 3.52 (2H, m), 3.39 (2H, m); HRMS calcd for 
C 2 oHi9FN 4 05+H + : 415.1418. Found: 415.1416. 

20 

Example 415:1 -(2-aminoethvlV7-[(4-fluorophenvl > )methvll -4~hvdroxy-2-oxo-iV~ [2- 
(2-oxo- 1 -imidazolidinvDethvll - 1 ,2-dihvdro- 1 ,5 -naphthyridine-3 -carboxamide 

A solution of ethyl l-[2-(l,3-dioxo-l,3-dihydro-2H-isoindol-2-yl)ethyl]-7-[(4- 
25 fluorophenyl)methyl]-4-hydroxy-2-oxo-l ,2-dihydro-l ,5-naphthyridine~3-carboxylate 
(0.025 g, 0.049 mmol) in EtOH (1 mL) under nitrogen was treated with l-(2- 
aminoethyl)-2-imidazolidinone (0.0078 g, 0.03 mmol, 50% W/W in IPA) for 30 min. 
@ 150 °C. The reaction was further microwaved for 30 min. @ 150 °C after the 
addition of an additional 0.6 equivalents (0.015 mL) of the amine, cooled to ambient 
30 temperature, and treated with IN NaHSCU. The resulting suspension was filtered and 
the filtrate was concentrated in vacuo. The filtrate residue was purified by reversed 
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phase HPLC. Pure fractions were combined and concentrated to afford the title 
compound as an off-white solid: ES + MS: 469 (M+H + ). 

Example 416: l-r2-a3-dioxo-13-dihvdro-27/-isoindol-2-vDethvlV7~r(4- 
5 fluorophenypmethyl] -4-hvdroxv-2-oxo~A^ ["2-f2-oxo- 1 -imidazolidinyltethvll- 1 «2~ 
dihvdro- 1 ,5-naphthyridiiie-3-carboxamide 

A solution of ethyl 1 -[2-(l ,3-dioxo- 1 ? 3-dihydro~2H-isoindol-2-yl)ethyl]-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo-l 5 2-dihydro-l 3 5-naphthyridine-3-carboxylate 

10 (0.025 g, 0.049 mmol) in EtOH (1 mL) under nitrogen was treated with l-(2- 
aminoethyl)-2-imidazolidinone (0.0078 g, 0.03 mmol, 50% W/W in IP A) for 30 min. 
@ 150 °C. The reaction was further microwaved for 30 min. @ 150 °C after the 
addition of an additional 0.6 equivalents (0.015 mL) of the amine, cooled to ambient 
temperature, and treated with IN NaHSC^. The resulting suspension was filtered and 

15 the filtrate was concentrated in vacuo. The filtrate residue was purified by reversed 
phase HPLC. Pure fractions were combined and concentrated to afford the title 
compound as a pale yellow glass: *H NMR (300 MHz, CHLOROFORM-^ 5 ppm 
1.82 (s, 1 H) 3.38 - 3.51 (m, 4 H) 3.52 - 3.65 (m, 4 H) 4.00 (t, J-6.67 Hz, 2 H) 4.04 - 
4.10 (m, 2 H) 4.26 (s, 1 H) 4.46 (t, .7=6.74 Hz, 2 H) 6.91 - 7.04 (m, 2 H) 7.10 - 7.21 

20 (m, 2 H) 7.70 - 7.78 (m, 3 H) 7.79 - 7.85 (m, 2 H) 8.51 (d, .7=1.26 Hz, 1 H) 10.24 (t, 
.7=6.04 Hz, 1 H); ES + MS: 599 (M+H + ). 

Example 417: JV-i2-f7-r(4-fFluorot)henvnmethvlV4-hvdroxv-2-oxo-3--( (|"3-(2-oxo-l- 
pyrrolidinvl)propvl] amino! carbonvlM ,5-naphthvridin- 1 (2i?Vyl]ethyl| -iV 1 -r3-(2-oxo- 
25 1 -pvrrolidinvDpropyl] - 1 ,2-benzenedicarboxamide 

A solution of ethyl l-[2-(l,3-dioxo-l,3-dihydro^2H-isoindol-2-yl)ethyl]-7-[(4- 
fluorophenyl)methyl]-4~hydroxy~2-oxo-l,2~dihydro-l,5-naphthyridine-3-carboxylate 
(0.025 g, 0.049 mmol) in EtOH (1 mL) under nitrogen was treated with l-(3- 
30 aminopropyl)-2-pyrrolidinone (0.0085 mL, 0.061 mmol) for 30 min. @ 150 °C. The 
reaction was further microwaved for 30 min. @ 150 °C after the addition of an 
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additional equivalent (0.0085 mL) of the amine, cooled to ambient temperature, and 
treated with IN NaHS04- The resulting suspension was filtered, washed with EtOH 
and the filtrate was concentrated in vacuo. The filtrate residue was purified by 
reversed phase HPLC. Pure fractions were combined and concentrated to afford the 
5 title compound as a pale yellow glass: *H NMR (300 MHz, CHLOROFORM-rf) 8 
ppm 1.74 (ddd, 7=12.42, 6.11, 5.90 Hz, 2 H) 1.84 - 1.95 (m, 2 H) 1.99 - 2.12 (m, 4 H) 
2.41 (td, 7=8.14, 2.25 Hz, 4 H) 3.21 - 3.32 (m, 2 H) 3.35 - 3.50 (m, 10 H) 3.61 - 3.73 
(m, 2 H) 4.07 (s, 2 H) 4.48 (t, .7=6.74 Hz, 2 H) 6.91 - 7.01 (m, 2 H) 7.17 - 7.23 (m, 2 
H) 7.47 - 7.62 (m, 4 H) 7.71 (dd, J=5.26, 3.44 Hz, 1 H) 7.77 (t, 7=5.90 Hz, 1 H) 8.18 
10 (s, 1 H) 8.49 (s, 1 H) 10.31 (t, .7=5.76 Hz, 1 H); ES* MS: 754 (M+H" 1 "). 

Example 418: 7-[(4-Fluorophenyl)methvl>^ 

1 -( l//-imidazol-4-ylmethyl)-2--oxo- 1 ,2-dihvdro- 1 ,5-naphthvridine-3~carboxamide. 

1 5 The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. l H NMR 
(400 MHz, CDC1 3 ) 8 10.22 (d, J= 7.4 Hz, 1 H), 8.40 (s, 1 H), 7.75 (s, 1 H), 7.42 (s, 1 
H), 7.07 (dd, J= 8.1, 5.6 Hz, 2 H), 6.91 (t, J= 8.5 Hz, 2 H), 6.70 (s, 1 H), 5.34 (d, J*= 
15.8 Hz, 1 H), 5.16 (d, J= 15.6 Hz, 1 H), 4.16 (m, 1 H), 4.03 (s, 2 H), 3.64 (dd, J= 

20 11.4, 4.1 Hz, 1 H), 3.55 (dd, J= 11.1, 5.6 Hz, 1 H), 1.23 (d, J= 7.2 Hz, 3 H); HRMS 
m/z calcd for C23H23N5O4F (M+H) + 452.1734, found 452.1738. 

Example 419: l-(2-aminoethyiy7-[(4-fluoroph^ 
(tetrahvdro-2-faranvl^ 

25 

A solution of ethyl l-[2-(l,3-dioxo^l,3-dihydro-2H-isoindol-2-yl)ethyl]-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2~oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine- 3 -carboxylate 
(0.252 g, 0.49 mmol) in EtOH (15 mL) under nitrogen was treated with l-(tetrahydro- 
2-furanyl)methanamine (0.252 mL, 2.44 mmol) for 15 min. @ 150 °C in a 
30 microwave vessel. The reaction was transferred to a test tube, diluted with EtOH (30 
mL), and treated with hydrazine (0.4 mL, 13 mmol) @ 50 °C overnight. After the 
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reaction was cooled to ambient temperature the resulting suspension was diluted with 
water (120 mL) and refrigerated overnight. The resulting suspension was filtered, 
washed with 2: 1 water:EtOH and thouroughly dried under high vacuum to provide the 
title compound as an off-white solid: l H NMR (300 MHz, DMSO-J 6 ) 5 ppm 1.49 - 
5 1.61 (m, 1 H) 1.80 - 2.00 (m, 3 H) 2.78 (t, 7=6.46 Hz, 2 H) 3.25 - 3.41 (m, 1H) 3.49 - 
3.59 (m, 1 H) 3.68 (t, J=6.81 Hz, 1 H) 3.75 - 3.86 (m, 1 H) 3.95 - 4.05 (m, 1 H) 4.16 
(s, 2 H) 4.18 - 4.26 (m, 2 H) 7.14 (ddd, J=8.95, 6.91, 1.82 Hz, 2 H) 7.35 - 7.43 (m, 2 
H) 8.15 (d, J=1.40 Hz, 1 H) 8.51 (s, 1 H) 10.44 - 10.53 (m, 1 H); ES + MS: 441 
(M+H + ). 

10 

Example 420 : 1 -(2-aminoethvlV 7- [(4-fluorophenvOmethvll ^-hvdroxv-iV- [3 A 4- 
moroholinvl)propvl1-2-oxo-L2-dihvdro~L5-naphthvridine-3-carboxamide 

A solution of ethyl l-[2-(l,3-dioxo-l,3-dihydro-2H-isoindol-2-yl)ethyl]-7-[(4~ 
1 5 fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
(0.252 g, 0.49 mmol) in EtOH (15 mL) under nitrogen was treated with 3-(4- 
morpholinyl)- 1 -propanamine (0.357 mL, 2.44 mmol) for 15 min. @ 150 °C in a 
microwave vessel. The reaction was transferred to a test tube, diluted with EtOH (30 
mL), and treated with hydrazine (0.4 mL, 13 mmol) @ 50 °C overnight. After the 
20 reaction was cooled to ambient temperature the resulting suspension was diluted with 
water (120 mL) and refrigerated overnight. The resulting suspension was filtered, 
washed with 2:1 watenEtOH and thouroughly dried under high vacuum to provide the 
title compound as a pale yellow solid: *H NMR (300 MHz, DMSO-d 6 ) 5 ppm 1.68 - 
1.76 (m, 2 H) 2.31 - 2.38 (m, 7 H) 2.78 (t, J=6.81 Hz, 2 H) 3.35 ~ 3.46 (m, 3 H) 3.55 - 
25 3.62 (m, 5 H) 4.16 (s, 2 H) 4.22 (t, 7=6.81 Hz, 2 H) 7.10 - 7.17 (m, 2 H) 7.38 (ddd, 
7=9.02, 5.79, 3.02 Hz, 2 H) 8.15 (s, 1 H) 8.50 (d, J=1.26 Hz, 1 H) 10.41 (d, J=3.93 
Hz, 1 H); ES + MS: 484 (M+H+). 

Example 421: l-(2-aminoethvlV74(4-fluoro 
30 hvdroxvethvl)oxv1ethvl>-2-oxo-L2"dihvdro-l,5-naphthvridine~3-carboxamide 
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A solution of ethyl 1 -[2-(l ,3-dioxo- 1 ,3-dihydro-2H-isoindol-2-yl)ethyl]^7-[(4^ 
fluorophenyl)methyl]-4-hydro^ 

(0.252 g, 0.49 mmol) in EtOH (15 mL) under nitrogen was treated with 2-[(2- 
aminoethyl)oxy]ethanol (0.176 mL, 2.44 mmol) for 15 min. @ 150 °C in a 
5 microwave vessel. Transferred the mixture to a test tube, diluted with EtOH (30 mL), 
and treated with hydrazine (0.4 mL, 13 mmol) @ 50 °C overnight. After the reaction 
was cooled to ambient temperature the resulting suspension was diluted with water 
(120 mL) and refrigerated overnight. The resulting suspension was filtered, washed 
with 2:1 water :EtOH and thouroughly dried under high vacuum to provide the title 
10 compound as an off-white solid: l H NMR (300 MHz, DMSO-</ 6 ) § ppm 2.27 (s, 1 H) 
2.79 (t, J=6.81 Hz, 2 H) 3.45 - 3.61 (m, 8 H) 4.12 - 4.17 (m, 2 H) 4,22 (t, 7=6.74 Hz, 
2 H) 4.62 (s, 1 H) 7.10 - 7.18 (m, 2 H) 7.33 - 7.42 (m, 2 H) 8.07 - 8.16 (m, 1 H) 8.46 - 
8.54 (m, 1 H) 10.44 (t, J=5.19 Hz, 1 H); ES + MS: 445 (M+H*). 

15 Example 422: l-f2-aminoethvlV7-[(4-fluoroph^ 

morpholinvDethvn-2-oxo- 1 ,2-dihvdro- 1 ,5-naphthvridine~3-carboxamide 

A solution of ethyl 1-[2~(1 ,3-dioxo- l,3-dihydro-2H-isoindol-2-yl)ethyl]-7-[(4- 
fluorophenyl)methyl] -4-hydroxy-2-oxo - 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxylate 

20 (0.252 g, 0.49 mmol) in EtOH (15 mL) under nitrogen was treated with 2-(4- 
morpholinyl)ethanamine (0.321 mL, 2.44 mmol) for 30 min. @ 150 °C in a 
microwave vessel. The reaction was further microwaved for an additional 30 min. @ 
150 °C after the addition of another equivalent (0.064 mL) of the amine. The reaction 
was transferred to a test tube, diluted with EtOH (30 mL), and treated with hydrazine 

25 (0.4 mL, 13 mmol) @ 50 °C overnight. After the reaction was cooled to ambient 
temperature the resulting suspension was diluted with water (120 mL) and 
refrigerated overnight. The resulting suspension was filtered, washed with 2:1 
water:EtOH and thouroughly dried under high vacuum to provide the title compound 
as a pale yellow solid: *H NMR (300 MHz, DMSO-J 6 ) 6 ppm 2.27 (s, 1 H) 2.39 - 

30 2.46 (m, 5 H) 2.70 - 2.81 (m, 2 H) 3.40 - 3.53 (m, 1 H) 3.57 - 3.61 (m, 6 H) 4.16 (s, 2 
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H) 4.18 - 4.26 (m, 2 H) 7.10 - 7.17 (m, 2 H) 7.35 - 7.41 (m, 2 H) 8.13 - 8.15 (m, 1 H) 
8.50 - 8.51 (m, 1 H) 10.36 - 10.43 (m, 1 H); ES + MS: 470 (M+H + ). 

Example 423: l-(3-FluorophenvlV74^ 
5 (methvloxv)ethvrj-2-oxo-l ,2-dihvdro-l .5-naphthvridine-3-carboxamide. 

The title compound was prepared in a manner similar to that described in example 
681 as a white solid in 94% yield. *H NMR (CDC1 3 ) 5 10.03 (br s, 1 H), 8.52 (s, 1 
H), 7.55 (m, 1 H), 7.24 (m, 1 H), 7.01-6.91 (m, 6 H), 6.67 (s, 1 H), 3.94 (s, 2 H), 3.62 
10 (m, 2 H), 3.53 (m, 2 H), 3.33 (s, 3 H); MS m/z 466<M+1). 

Example 424: 143-(2,5-Dioxo-l-p\reolidinvBp^ 
hvdroxv-iV-r2-(methvloxv^ 

15 Ethyl l-(3-chloropropyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l ? 2-dihydro- 
l,5-naphthyridine-3-carboxylate. To a solution of ethyl 7-[(4-fluorophenyl)methyl]- 
4-hydroxy-2-oxo-l ? 2-dihydro-l ? 5-naphthyridine-3-carboxylate (40 mg, 0.1 17 mmol) 
in N 9 N-dimethylformamide was added lithium bis(trimethylsilyl)amide (234 fiL, 1.0 
M in tetrahydrofuran, 0.234 mmol) dropwise. l-Chloro-3-iodopropane (50 |lxL, 0.468 

20 mmol) was added dropwise and stirred 4 hours at room temperature. The reaction 
mixture was acidified with cold 1 N aqueous hydrochloric acid and extracted with 
toluene. The organic layer was washed with water and brine, then dried over sodium 
sulfate. Filtration and concentration provided ethyl l-(3-chloropropyl)-7-[(4- 
fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxyl ate 

25 as a light yellow solid. X H NMR (400 MHz, CDC1 3 ) 5 8.53 (d, J— 1.1 Hz, 1 H), 7.50 
(s, 1 H), 7.18 (dd, J= 8.6, 5.3 Hz, 2 H), 7.03 (t, J= 8.6 Hz, 2 H), 4.50 (q, J= 7.1 Hz, 
2 H), 4.27 (t, J~ 7.6 Hz, 2 H), 4.13 (s, 2 H), 3.61 (t, J= 5.9 Hz, 2 H), 2.09 (m, 2 H), 
1.47 (t, J= 7.3 Hz, 3 H); MS m/z 417 (M-H)". 

30 Ethyl 1 -[3-(2,5-dioxo-l -pyrrolidinyl)propyl]-7-[(4-fluorophenyl)methyl]-4-hydroxy- 
2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate. To a solution of ethyl l-(3- 
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chloropropyl)-7- [(4- fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro - 1 , 5 - 
naphthyridine-3 -carboxylate (24 mg, 0.057 mmol) in N ? N-dimethylformamide (700 
]iL) was added succinimide (23 mg, 0.23 mmol), potassium carbonate (32 mg, 0.23 
mmol), and possium iodide (38 mg, 0.23 mmol), respectively. The reaction mixture 
5 was stirred at 70 °C overnight. The reaction mixture was cooled and quenched with 
cold 1 N aqueous hydrochloric acid and extracted with toluene. The organic layer 
was washed with water and brine, then dried over sodium sulfate. Filtration and 
concentration provided ethyl l-[3-(2,5-dioxo-l-pyrrolidinyl)propyl]-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate 
10 as a light yellow oil. l U NMR (400 MHz, CDC1 3 ) S 8.51 (s, 1 H), 7.31 (s, 1 H), 7.19 
(dd, J= 8.5, 5.3 Hz, 2 H), 7.04 (t, J- 8.6 Hz, 2 H), 4.50 (q, J= 7.1 Hz, 2 H), 4.17- 
4.12 (m, 4 H), 3.58 (t, J= 7.1 Hz, 2 H), 2.71 (s, 4 H), 1.90 (m, 2 H), 1.47 (t, J= 7.1 
Hz, 3 H); MS m/z 504 (M+Na) + . 

15 1 - [3 -(2 , 5 -Dioxo- 1 -pyrrolidinyl)propyl] -7 - [(4-fluorophenyl)methyl] -4-hydroxy-iV- [2- 
(methyloxy)ethyl] -2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -c arb oxamide . This 
compound was prepared from ethyl l-[3-(2 ? 5-dioxo-l-pyrrolidinyl)propyl]-7-[(4- 
fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3-carboxylate 
and 2-methoxyethylamine employing methods similar to those described in Example 

20 202 and was obtained as a white solid. *H NMR (400 MHz, CDC1 3 ) 5 10.27 (s, 1 H), 
8.56 (s, 1 H), 7.34 (s, 1 H), 7.19 (dd, J= 8.4, 5.4 Hz, 2 H), 7.04 (t, J- 8.6 Hz, 2 H), 
4.18-4.12 (m, 4 H), 3.64 (m, 2 H), 3.61-3.57 (m, 4 H), 3.42 (s, 3 H), 2.73 (s, 4 H), 
1.91 (m, 2 H); HRMS C26H27FN4O6 (M+H) + calcd 511.1915, found 511.1988. 

25 Example 425: 7-[f4-Fluorophenvnmethvl1-4-hvdroxv-JV-|2- 

[methyl(methylsulfonyl)amino] ethvU -2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 - 
carboxamide. 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
30 oxo-1 ,2-dihydro-l ,5-naphthyridine-3-carboxylate and iV-(2-aminoethyl)-iV- 

methylmethane sulfonamide employing methods similar to those described in Example 
2 and using N,N-dimethylformamide as the reaction solvent. The product was 
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obtained as an off-white solid: l H NMR (d 6 -DMSO) 8 11.93 (1H, br s), 10.91 (1H, br 
s), 9.99 (1H, br s), 8.10 (1H, br s), 7.35-7.25 (3H, m), 7.18-7.08 (2H, m) ? 3.98 (2H, br 
s), 3.46 (2H, br s), 3.21 (2H, br s), 2.85 (3H, s), 2.81 (3H, s); HRMS calcd for 
C 2 oH2iFN 4 0 5 S+H + : 449.1295. Found 449.1292. 

5 

Example 426: l-(2-(fYdimethvlamino)carbonvl]am 

fluorophenyl)methvl1-4-hyd^^ 1 .2-dihvdro- 

1 ,5-naphthvridine-3-carboxamide 

10 A solution of 1 -(2-aminoethyl)-7-[(4-fluorophenyl)methyl] -4-hydroxy-2-oxo-N- 

(tetrahydro-2-furanylmet^ (0.025 g, 

0.057 mmol) and diisopropyl ethylamine (0.05 mL, 0.29 mmol) in DMF (3 mL) under 
nitrogen was treated with N,iV-dimethyl carbonyl chloride (0.0055 mL, 0.06 mmol) 
@ 40 °C. After 2 1/2 h the reaction was cooled, concentrated in vacuo, and the 

15 resulting residue treated with IN NaHS04, filtered, washed with water, and dried in 
vacuo to provide the title compound as an orange solid: *H NMR (300 MHz, DMSO- 
d 6 ) 8 ppm 0.98 - 1.34 (m, 1 H) 1.48 - 1.67 (m, 1 H) 1.67 - 2.12 (m, 3 H) 2.70 (s, 6 H) 
3.32 - 3.41 (m, 1 H) 3.57 (d, .7=18.81 Hz, 1 H) 3.63 - 3.71 (m, 1 H) 3.78 - 3.85 (m, 1 
H) 4.00 (d, 7=1.97 Hz, 2 H) 4.12 (s, 3 H) 4.26 (t, 7=6.04 Hz, 2 H) 6.52 - 6.57 (m, 1 H) 

20 7.14 (t, 7=8.70 Hz, 2 H) 7.35 - 7.43 (m, 2 H) 8.28 (s, 1 H) 8.53 (s, 1 H) 10.46 (s, 1 H); 
ES + MS: 512(M+H + ). 

Example 427: l-(2-ir(dimethvlaminokarbonvl1amino>ethvlV7-[(4- 
fluorophenvl)methvl1-4-hvdroxv-jV-(2-[(2-hvdroxvethvl)oxv1ethvl|-2-oxo-L2- 
25 dihvdro- 1 ,5 -naphthvridine-3-carboxamide 

A solution of l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-N-{2-[(2- 
hydroxyethyl)oxy]ethyl}-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxamide (0.025 
g, 0.057 mmol) and diisopropyl ethylamine (0.05 mL, 0.29 mmol) in DMF (3 mL) 
30 under nitrogen was treated with A^A^-dimethyl carbonyl chloride (0.0055 mL, 0.06 
mmol) @ 40 °C. After 2 1/2 h the reaction was cooled, concentrated in vacuo, and 
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the resulting residue treated with IN NaHSC>4, filtei*ed, washed with water, and dried 
in vacuo to provide the title compound as a pale yellow solid: X H NMR (300 MHz, 
DMSO-rf 6 ) 5 ppm 1.73 (s, 1 H) 2.70 (s, 6 H) 3.24 - 3.30 (m, 3 H) 3.46 - 3.62 (m, 7 H) 
4.12 (s, 2 H) 4.25 (t, J=6.32 Hz, 2 H) 4.62 (t, J=5.19 Hz, 1 H) 6.56 (t, J=5.76 Hz, 1 H) 
5 7.10-7.18 (m, 2 H) 7.37 - 7.44 (m, 2 H) 8.30 (s, 1 H) 8.53 (d, .7=1.69 Hz, 1 H) 10.41 
(t, J-5.26 Hz, 1 H); ES + MS: 516 (M+H + ). 

Example 428: 7-f4-Fluorobenzyiy4-hvdroxv-A^ 

(2-oxop vrrolidin- 1 - vD ethyl] - 1 ,2-dihvdro- 1 a 5 -naphthvridine-3 -carboxamide 

10 

The title compound was made in a similar manner to example 9 using (S)-(+)-l- 
amino-2-propanol to give a beige solid: *H NMR (CDC1 3 ) 5 10.32 (1H, m), 8.53 (1H, 
s), 8.03 (1H, s), 7.22 (2H, m), 6.98 (2H, m), 4.31 (2H, m), 4.13 (2H, s), 4.07 (1H, m), 
3.62 (1H, m), 3.31-3.49 (5H, m), 3.13 (2H, br), 2.32 (2H, m), 1.96 (2H, m), 1.27 (3H, 
15 d, J=7Hz); HRMS calcd for C 2 5H27FN 4 05+H f : 483.2044. Found: 483.2046. 

Example 429: 7-(4-Fluorobenzyl)-4-hvdroxy-iV-r(2igV2-hvdi'oxvpropyl]-2-oxo- 1 -[2- 
(2-oxopvrrolidin- 1 -vDethyl]- 1 ,2-dihydro- 1 ,5-naphthvridine-3-carboxamide 

20 The title compound was made in a similar manner to example 9 using (R)-(-)-l- 

amino-2-propanol to give a beige solid: *H NMR (CDC1 3 ) 6 10.32 (1H, m), 8.54 (1H, 
s), 8.02 (1H, s), 7.22 (2H, m), 6.98 (2H, m), 4.63 (2H, br), 4.31 (2H, m), 4.13 (2H 5 s), 
4.08 (1H, m), 3.62 (1H, m), 3.30-3.49 (5H, m), 2.34 (2H, m), 1.97 (2H, m), 1.27 (3H, 
d, J=7Hz); HRMS calcd for Cas^yFN^s+H*: 483.2044. Found: 483.2038. 

25 

Example 430: 1 -[2-(acetvlamino)ethvl1-7-[(4-fl 

Ar-(tetrahydro-2-furanylmethylVL2-dihvdro-l ,5-naphthvridine-3-carboxamide 

A solution of l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-N- 
30 (tetrahydro-2-furanylmethyl)-l,2-dihydro-l,5-naphthyridine-3-carboxamide (0.025 g, 
0.057 mmol) and diisopropyl ethylamine (0.05 mL, 0.29 mmol) in DMF (3 mL) under 
nitrogen was treated with acetic anhydride (0.06 mL, 0.63 mmol) at 40 °C. The 
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reaction was concentrated in vacuo and the resulting residue was treated with 1 N 
NaHS04, filtered, washed with water, and dried in vacuo to provide the title 
compound as a pale yellow solid: X H NMR (400 MHz, DMSO-*4) 8 ppm 1.56 (ddd, 
.7=15.28, 11.80, 7.14 Hz, 1 H) 1.67 (s, 3 H) 1.79 - 1.89 (m, 2 H) 1.90 - 2.00 (m, 1 H) 
5 3.26 - 3.31 (m, 2 H) 3.33 - 3.40 (m, 1 H) 3.56 (ddd, .7=13.91, 5.95, 4.30 Hz, 1 H) 3.64 
- 3.71 (m, 1 H) 3.76 - 3.84 (m, 1 H) 3.96 - 4.04 (m, 1 H) 4.15 (s, 2 H) 4.27 (t, .7=6.77 
Hz, 2 H) 7.11 - 7.17 (m, 2 H) 7.38 - 7.44 (m, 2 H) 8.03 (t, .7=5.85 Hz, 1 H) 8.19 (d, 
7=1.46 Hz, 1 H) 8.56 (d, .7=1.46 Hz, 1 H) 10.42 (t, .7=5.58 Hz, 1 H); ES + MS: 483 
(M+H 4 ). 

10 

Example 431 : 7-(4-FluorobenzvlV4-hvdroxy-iV-(3-methoxvpropylV2-oxo-l-f2-(2- 
oxopvrrolidin- 1 -vDethyl]- 1 ,2-dihydro- 1 .5-naphthyridine-3-carboxamide 

The title compound was made in a similar manner to example 9 using 3- 
15 methoxypropylamine to give a glass: *H NMR (CDC1 3 ) 8 10.15 (1H, m), 8.58 (1H, s), 
8.03 (1H, s), 7.21 (2H, m), 6.98 (2H, m), 6.19 (1H, br), 4.34 (2H, m), 4.13 (2H, s), 
3.43-3.55 (8H, m), 3.36 (3H, s), 2.37 (2H, m), 1.99 (2H, m), 1.90 (2H, m); HRMS 
calcd for C26H 2 9FN 4 05+H + : 497.2200. Found: 497.2197. 

20 Example 432: 7-r(4-Fluorophenvl)methvl]-4-hvdroxv-iV-^2-hvdroxvpropvl')-l-('17/- 
imidazol-4-vlmethvl)-2-oxo-l,2-dihvdro-l,5-naphthvridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
1 52 using excess amine and ethanol as solvent to provide a white solid. *H NMR 
25 (400 MHz, CDC1 3 ) 8 10.24 (br, 1 H), 8.21 (s, 1 H), 7.63 (s, 1 H), 7.28 (s, 1 H), 6.92 
(dd, J= 8.5, 5.5 Hz, 2 H), 6.76 (t, J= 8.7 Hz, 2 H), 6.56 (s, 1 H), 5.17 (d, J= 15.6 Hz, 
1 H), 5.12 (d, /= 15.8 Hz, 1 H), 3.89 (s, 2 H), 3.77 (m, 1 H), 3.34 (m, 1 H), 3.13 (m, 1 
H), 1.02 (d, J= 6.2 Hz, 3 H); HRMS m/z calcd for C23H23N5O4F (M+H) + 452. 1734, 
found 452.1728. 

30 
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Example 433: 7-r(4-FluorophenvDmethvri -4-hvdroxv-Af-(2-hvdroxv- LI - 

dimethylethvlM-ni7-imidazol-4-v^^ 

carboxamide. 

5 The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid as a formate 
salt. l HNMR (400 MHz, CDC1 3 ) S 10.25 (br, 1 H), 8.25 (s, 1 H), 7.91 (s, 1 H), 7.64 
(s, 1 H), 7.34 (s, 1 H), 6.95 (dd, J= 8.5, 5.5 Hz, 2 H), 6.79 (t, J= 8.6 Hz, 2 H), 6.60 
(s, 1 H), 5.17 (s, 2 H), 3.92 (s, 2 H), 3.50 (s, 2 H), 1.25 (s, 6 H); HRMS m/z calcd for 
10 C 2 4H 2 5N50 4 F (M+H) + 466.1891, found 466.1884. 

Example 434: 7-(4-FluorobenzvlV4-hvdroxv-jV-(3-hvdroxvpropvlV2-oxo-l-r2-(2~ 
oxopvrrolidin- 1 - vDethvll - 1 .2-dihvdro- 1 ,5 -naphthvridine~3 -carboxamide 

15 The title compound was made in a similar manner to example 9 using 3 -amino- 1- 

propanol to give a viscuous oil: l H NMR (CDC1 3 ) 6 10.22 (1H, m), 8.60 (1H, s), 8.04 
(1H, s), 7.22 (2H, m), 6.99 (2H, m), 5.03 (2H, br), 4.34 (2H, m), 4.15 (2H, s), 3.72 
(2H, m), 3.60 (2H, m), 3.46 (4H, m), 2.39 (2H, m), 2.01 (2H, m), 1.84 (2H, m); 
HRMS calcd for C25H27FN4O5+H 4 " : 483.2044. Found: 483.2047. 

20 

Example 435: 7-rr4-Fluorophenyl)methvl1-4-hvdroxv-jV-methvl-2-oxo-l-(2- 
pyridinvlmethvlVl ,2-dihvdro-l ,5-naphthvridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
25 152 using excess amine and ethanol as solvent to provide a white solid. *H NMR 
(400 MHz, DMSO-d 6 ) 5 10.05 (m, 1 H), 8.51 (d, J= 1.4 Hz, 1 H), 8.37 (dd, J= 5.5, 
1.6 Hz, 1 H), 7.78 (s, 1 H), 7.69 (td, J= 7.8, 1.7 Hz, 1 H), 7.23 (m, 2 H), 7.15 (dd, J= 
8.5, 5.6 Hz, 2 H), 7.02 (t, J= 8.9 Hz, 2 H), 5.54 (s, 2 H), 4.02 (s, 2 H), 2.87 (d, J= 4.8 
Hz, 3 H); HRMS m/z calcd for C23H20N4O3F (M+H) + 419.1519, found 419.1524. 

30 

Example 436: l-(2-Amino-2-oxoethvlV7-f4-fluorobenzvlV4-hvdroxv-iV- [(26 r )-2- 
hvdroxvpropvll-2-oxo- 1 ,2-dihvdro-l .,5-naphthvridine-3-carboxamide 
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The title compound was made in a similar manner to example 162 using (S)-(+)-l- 
amino-2-propanol to give an off-white solid: *H NMR (d 6 -DMSO) S 10.29 (1H, m), 
8.52 (1H, s), 7.82 (1H, s), 7.64 (1H, s), 7.33 (2H, m), 7.26 (1H, s), 7.11 (2H, m), 4.95 
5 (1H, m), 4.83 (2H, s) 5 4.11 (2H, s), 3.78 (1H, m), 3.41 (1H, m), 3.18 (1H, m), 1.08 
(3H, d, J=6Hz); HRMS calcd for C21H21FN405+H": 429.1574. Found: 429.1580. 

Example 437: 7-r(4-fluorophenyltoethvn^ 
rfmethvlsulfonvDaminoleth^ 
10 naphthvridine-3 -carboxamide 

A solution of l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-N-[3-(4- 
morpholinyl)propyl]-2-oxo-l ,2-dihydro-l 5 5-naphthyridine-3-carboxamide (0.025 g, 
0.052 mmol) and diisopropyl ethylamine (0.05 mL, 0.29 mmol) in DMF (5 mL) under 

15 nitrogen was treated with methanesulfonyl chloride (0.0053 mL, 0.068 mmol) at 40 
°C for 1 h then 3 V2 h at ambient temperature. The reaction was concentrated in vacuo 
and the resulting residue was triturated with Et 2 0:MeOH, filtered, washed with 2:1 
EtaO.'MeOH, and dried in vacuo to provide the title compound as a pale yellow solid: 
*H NMR (300 MHz, DMSO-<7 6 ) 5 ppm 1.67 (s, 1 H) 1.99 (br. s., 2 H) 2.90 (s, 3 H) 

20 3.07 (d, J=12.07 Hz, 2 H) 3.12 - 3.28 (m, 4 H) 3.39 - 3.51 (m, 4 H) 3.59 - 3.72 (m, 2 
H) 3.92 - 4.04 (m, 1 H) 4.15 (s, 2 H) 4.35 (t, J=7.23 Hz, 2 H) 7.09 - 7.17 (m, 2 H) 
7.29 (t, J=6.60 Hz, 1 H) 7.35 - 7.44 (m, 2 H) 8.13 (s, 1 H) 8.56 (d, J-1.40 Hz, 1 H) 
9.80 (br. s., 1 H) 10.31 (t, 7=5.83 Hz, 1 H); ES + MS: 562 (M+H + ). 

25 Example 438: methyl (247-rr4-fluorophenvnmethvn-4-hvdroxv-3-ar2-(4- 
morpholinvDethvl1amino}carbonvlV2-oxo-1.5-naphth^diii-l(2i/)- 
yl] ethvll carbamate 

A solution of l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-N-[2-(4- 
30 morpholinyl)ethyl]-2-oxo-l,2-dihydro~l,5-naphthyridine-3-carboxamide (0.025 g, 

0.052 mmol) and diisopropyl ethylamine (0.05 mL, 0.29 mmol) in DMF (5 mL) under 
nitrogen was treated with methyl chloroformate (0.0087 mL, 0.1 1 mmol) at 40 °C for 
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1 h then 3 Vi h at ambient temperature. The reaction was concentrated in vacuo and 
the resulting residue was triturated with Et 2 0:MeOH, filtered, washed with 2:1 
Et 2 0:MeOH, and dried in vacuo to provide the title compound as a pale yellow solid: 
*H NMR (300 MHz, DMSO-</ 6 ) 5 ppm 1 .23 (s, 1 H) 3.06 - 3.20 (m, 2 H) 3.25 - 3.32 

5 (m, 2 H) 3.36 - 3.43 (m, 2 H) 3.45 (s, 3 H) 3.55 (d, .7=10.95 Hz, 2 H) 3.69 (t, ,7=12.21 
Hz, 2 H) 3.78 (d, 7=6.74 Hz, 2 H) 4.00 (d, 7=12.35 Hz, 2 H) 4.15 (s, 2 H) 4.31 (t, 
J-5.76 Hz, 2 H) 7.12 - 7.19 (m, 2 H) 7.38 - 7.45 (m, 2 H) 8.16 (s, 1 H) 8.55 (s, 1 H) 
9.91 (br. s., 1 H) 10.39 (t, J=6.60 Hz, 1 H); ES + MS: 528 (M+H + ). 

10 Example 439: 7-[(4-fluorophenvnmeth^ 
[(methylsulfonyl)amino]e^ 
naphthyridine-3 -carboxamide 

A solution of l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-N-[2-(4- 
15 morpholinyl)ethyl]-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxamide (0.025 g, 

0.052 mmol) and diisopropyl ethylamine (0.05 mL, 0.29 mmol) in DMF (5 mL) under 
nitrogen was treated with methanesulfonyl chloride (0.0053 mL, 0.068 mmol) at 40 
°C for 1 h then 3 l A h at ambient temperature. The reaction was concentrated in vacuo 
and the resulting residue was triturated with Et20:MeOH, filtered, washed with 2:1 
20 Et20:MeOH, and dried in vacuo to provide the title compound as an off-white solid: 
*H NMR (300 MHz, DMSO-rf 6 ) 5 ppm 2.35 - 2.46 (m, 2 H) 2.90 (s, 3 H) 3.06 - 3.20 
(m, 1 H) 3.21 - 3.29 (m, 2 H) 3.34 - 3.45 (m, 2 H) 3.52 - 3.68 (m, 4 H) 3.72 - 3.83 (m, 

2 H) 3.97 - 4.02 (m, 1 H) 4.15 (d, 7=0.56 Hz, 2 H) 4.30 - 4.41 (m, 2 H) 7.13 (t, 7=8.98 
Hz, 2 H) 7.29 (s, 1 H) 7.41 (dd, 7=8.84, 5.62 Hz, 2 H) 8.13 (s, 1 H) 8.56 (s, 1 H) 9.83 

25 (br. s., 1 H) 10.32 - 10.41 (m, 1 H); ES + MS: 548 (M+H + ). 

Example 440: 7-[(4-fluorophenvl)meth^ 

morpholinylcarbonvl)amino]eth^ 

1 ,5-naphthyridine-3-carboxamide 

30 

A solution of l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-N-[2-(4- 
morpholinyl)ethyl]-2-oxo-l,2-dihydro- 1,5 -naphthyridine-3 -carboxamide (0.025 g, 
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0.052 mmol) and diisopropyl ethylamine (0.05 mL, 0.29 mmol) in DMF (5 mL) under 
nitrogen was treated with 4-morpholinecarbonyl chloride (0.008 mL, 0.068 mmol) at 
40 °C for 1 h then 3 Vi h at ambient temperature. The reaction was concentrated in 
vacuo and the resulting residue was triturated with Et 2 0:MeOH, filtered, washed with 
5 2:1 Et 2 0:MeOH, and dried in vacuo to provide the title compound as an off-white 

solid: *H NMR (300 MHz, DMSO-4) 5 ppm 1.3 (s, 1 H) 3.10 (s, 2 H) 3.13 - 3.22 (m, 
8 H) 3.27 - 3.33 (m, 1 H) 3.42 - 3.50 (m, 4 H) 3.55 (d, J-10.67 Hz, 2 H) 3.63 - 3.73 
(m, 2 H) 3.78 (d, 7=4.49 Hz, 1 H) 3.93 - 4.05 (m, 2 H) 4.14 (s, 2 H) 4.30 (t, .7=6.67 
Hz, 2 H) 7.11 - 7.19 (m, 2 H) 7.39 - 7.47 (m, 2 H) 8.34 (s, 1 H) 8.57 (d, 7=1.12 Hz, 1 
10 H) 9.88 (br. s., 1 H) 10.38 - 10.48 (m, 1 H); ES + MS: 583 (M+H 4 "). 

Example 441: 7-rr4-fluoror)henvl > >methvlV4-hvdroxv-A^(2-r(2- 

hvdroxvethvDoxvlethvU - 1 - (2-rfmethvlsulfonyDamino] ethyl} -2-oxo- 1 ,2~dihvdro- 1,5- 
naphthvridine-3-carboxamide 

15 

A solution of l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-N-{2-[(2- 
hydroxyethyl)oxy] ethyl} -2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide (0.025 
g, 0.052 mmol) and diisopropyl ethylamine (0.05 mL, 0.29 mmol) in DMF (5 mL) 
under nitrogen was treated with methanesulfonyl chloride (0.0053 mL, 0.068 mmol) 

20 at 40 °C for 1 h then 3 Vz h at ambient temperature. The reaction was concentrated in 
vacuo and the resulting residue was triturated with Et 2 0:MeOH, filtered, washed with 
2:1 Et 2 0:MeOH. A second crop was obtained by filtration from the filtrate, dried in 
vacuo to provide the title compound as an off-white solid: *H NMR (300 MHz, 
DMSO-rf 6 ) 5 ppm 2.90 (s, 3 H) 3.19 - 3.30 (m, 2 H) 3.46 - 3.61 (m, 8 H) 4.14 (s, 2 H) 

25 4.34 (t, J=6.53 Hz, 2 H) 4.60 - 4.64 (m, 1 H) 7.09 - 7.16 (m, 2 H) 7.23 - 7.29 (m, 1 H) 
7.37 - 7.44 (m, 2 H) 8.11 (d, J=0.84 Hz, 1 H) 8.55 (d, J=1.54 Hz, 1 H) 10.35 (t, 
J=5.48 Hz, 1 H) 17.12 (s, 1 H); ES + MS: 523 (M+H + ). 

Example 442: methyl {2-[7-[(4-fluorophenvl)methvll-4-hvdroxv-3-(ir3-(4- 
30 morpholinyDpropyl] amino > carbonvD-2-oxo- 1 ,5 -naphthvridin- 1 (2H)- 
vl] ethyl} carbamate 
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A solution of l<2-aminoethyl)-7-[(4-fluoropheny 

moipholinyl)propyl]^ (0.025 g, 

0.052 mniol) and diisopropyl ethylamine (0.05 mL, 0.29 mmol) in DMF (5 mL) under 
5 nitrogen was treated with methyl chloroformate (0.0087 mL, 0. 1 1 mmol) at 40 °C for 
1 h then 3 14 h at ambient temperature. The reaction was concentrated in vacuo and 
the resulting residue was triturated with Et20:MeOH, filtered, washed with 2:1 
Et 2 0:MeOH, and dried in vacuo to provide the title compound as an orange solid: ! H 
NMR (300 MHz, DMSO-tf 6 ) 5 ppm 1.56 - 1.76 (m, 1 H) 1.99 (s, 2 H) 2.99 - 3.12 (m, 
10 2 H) 3.17 (s, 2 H) 3.29 (d, J=6.32 Hz, 2 H) 3.39 - 3.51 (m, 7 H) 3.66 (t, .7=12.42 Hz, 2 
H) 3.97 (d, .7=1 1.23 Hz, 2 H) 4.15 (s, 2 H) 4.30 (t, ,7=5.90 Hz, 2 H) 7.15 (ddd, .7=8.91, 
6.74, 2.18 Hz, 2 H) 7.30 (t, ,7=5.97 Hz, 1 H) 7.40 (td, 7=5.86, 2.18 Hz, 2 H) 8.15 (s, 1 
H) 8.54 (d, .7=0.98 Hz, 1 H) 10.34 (t, J=5.97 Hz, 1 H); ES + MS: 542 (M+H+). 

15 Example 443: 7-r(4-fluorophenvl)methvl1-4-hvdroxv-l-i2- 

[(methylsulfonyl)aminol ethyl) -2-oxo-jV-(tetrahvdro--2~fiiranvlmethvl)- 1 ,2-dihydro- 
1 ,5-naphthyridine-3-carboxamide 

A solution of 1 -(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-N- 
20 (tetrahydro-2-furanylmethyl)- 1 5 2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide (0.025 g, 
0.052 mmol) and diisopropyl ethylamine (0.05 mL, 0.29 mmol) in DMF (5 mL) under 
nitrogen was treated with methanesulfonyl chloride (0.0053 mL, 0.068 mmol) at 40 
°C for 1 h then 3 Vz h at ambient temperature. The reaction was concentrated in vacuo 
and the resulting residue was triturated with Et20:MeOH, filtered, washed with 2: 1 
25 Et 2 0:MeOH, and dried in vacuo to provide the title compound as a pale yellow solid: 
*H NMR (300 MHz, DMSO-c/ 6 ) 8 ppm 1.44 - 1.67 (m, 1 H) 1.80 - 1.89 (m, 3 H) 2.90 
(s, 3 H) 3.19 - 3.29 (m, 2 H) 3.34 - 3.41 (m, 1 H) 3.53 - 3.61 (m, 1 H) 3.64 - 3.71 (m, 
1 H) 3.77 - 3.87 (m, 1 H) 3.97 - 4.08 (m, 1 H) 4.14 (s, 2 H) 4.35 (t, .7=6.18 Hz, 2 H) 
7.10 - 7.18 (m, 2 H) 7.26 (t, .7=5.76 Hz, 1 H) 7.40 (dd, .7=8.14, 5.48 Hz, 2 H) 8.1 1 (s, 
30 1 H) 8.55 (s, 1 H) 10.39 (t, .7=5.97 Hz, 1 H) 17.10 (s, 1 H); ES + MS: 519 (M+H + ). 
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Example 444: 7-r(4-fluorophenvl)methvl1-4~hvdroxv-l-l2-r(4~ 
morpholinvlcarbonvDaminolethvU -iV-r3-f 4-morpholi nvD propvl1-2-oxo- 1 .2-dihvdro- 
1 ,5-naphthvridine-3-carboxamide 

5 A solution of 1 -(2-aminoethyl)-7-[(4-fluorophen^ 

morpholinyl)propyl] -2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide (0 . 025 g, 
0.052 mmol) and diisopropyl ethylamine (0.05 mL ? 0.29 mmol) in DMF (5 mL) under 
nitrogen was treated with methyl chloro formate (0.008 mL, 0.07 mmol) at 40 °C for 
1 h then 3 Vi h at ambient temperature. The reaction was concentrated in vacuo and 

10 the resulting residue was triturated with Et20:MeOH, and concentrated again in 
vacuo, before triturating again with EtOAc. Filtered the resulting suspension and 
dried in vacuo to provide the title compound as an orange solid: 1 H NMR (400 MHz, 
DMSO</ 6 ) d ppm 1.23 - 1.29 (m, 2 H) 1.99 - 2.05 (m, 1 H) 3.04 - 3.08 (m, 2 H) 3.10 - 
3.19 (m, 7 H) 3.42 (s, 2 H) 3.44 - 3.49 (m, 6 H) 3.70 (t, 7=11.81 Hz, 2 H) 3.96 (d, 

15 ,7=13.19 Hz, 2 H) 4.14 (s, 2 H) 4.29 (t, 7=6.59 Hz, 2 H) 6.81 (t, J=4.67 Hz, 1 H) 7.14 
(t, .7=8.79 Hz, 2 H) 7.42 (dd, .7=8.70, 5.59 Hz, 2 H) 8.32 (s, 1 H) 8.55 (d, 7=1.28 Hz, 1 
H) 10.15 (s, 1 H) 10.37 (t, 7=6.50 Hz, 1 H); ES + MS: 597 (M+H + ) 

Example 445: 7-[(4-fluorophenvl > )methvll-4"hvdroxv-l-(2-['(4- 
20 morpholinylcarbonvnaminolethvU -2"Oxo-A^(tetrahvdro-2-furanvlmethvlV 1 ,2- 
dihvdro- 1 ,5-naphthyridine-3-carboxamide 



25 This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-2-oxo-N-(tetrahydro-2-furanylmethyl)- 1 ,2-dihydro- 1 ,5-naphthyridine-3 - 
carboxamide employing methods similar to those described in Example 391 and was 
obtained as an off-white solid: ES + MS: 554 (M+H*). 



30 Example 446 : 1 - [2~(acetvlamino)ethvl1 -7- r(4-fluorophenvDmethvr| -4-hvdroxv-iV- \3 - 
f 4-morpholinvDpropyll -2-oxo- 1 ,2-dihvdro- 1 .5 -naphthvridine-3 -carboxamide 
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This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-N-[3 -(4-morpholinyl)propyl] -2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 - 
carboxamide employing methods similar to those described in Example 391 and was 
obtained as an off-white solid: ES + MS: 526 (M+H 4 ). 

5 

Example 447: l-(2-{[(dimethvlaminote 
fluorophenyl)methyl]-4-hyto 
naphthvridine- 3 -carboxamide 

10 A solution of 1 -(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-N-[3-(4- 

morpholinyl)propyl] -2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxamide (0.025 g, 
0.057 mmol) and diisopropyl ethylamine (0.05 mL } 0.29 mmol) in DMF (3 mL) under 
nitrogen was treated with JV, JV-dimethyl carbonyl chloride (0.0055 mL, 0.06 mmol) 
@ 40 °C. After 2 1/2 h the reaction was cooled, concentrated in vacuo, and the 

15 resulting residue treated with IN NaHSC>4. Extracted the mixture 3 X with EtOAc 
and concentrated the organics. The residue was then dissolved in EtOAc and washed 
with saturated NaHCC>3 (aqueous) then concentrated the organics. Triturated the 
residue with Et20, filtered, and dried in vacuo to provide the title compound as an 
orange solid: l H NMR (300 MHz, DMSO-</ 6 ) 5 ppm 1.66 - 1.79 (m, 2 H) 1.76 - 1.93 

20 (m, 1 H) 2.35 (t, 7-6.18 Hz, 6 H) 2.70 (s, 6 H) 3.19 - 3.31 (m, 2 H) 3.40 - 3.48 (m, 2 
H) 3.53 - 3.63 (m, 4 H) 4.11 (s, 2 H) 4.25 (s, 2 H) 6.54 - 6.59 (m, 1 H) 7.14 (t, J=8.84 
Hz, 2 H) 7.37 - 7.44 (m, 2 H) 8.17 - 8.39 (m, 1 H) 8.52 (s, 1 H) 10.38 (s, 1 H); ES + 
MS: 555 (M+H+). 

25 Example 448: methyl l2-r7-[f4-fluorophenvl)methvl]-4-hvdroxy-2-oxo-3- 
{ [(tetrahydro-2-furanylmethyl)amino] carbonyl} - 1 ,5 -naphthvridin- 1 (2H)~ 
yll ethyl} carbamate 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
30 hydroxy-2-oxo-N-(tetrahydro-2-ftiranylmethyl)-l ,2-dihydro-l ,5-naphthyridine-3- 

carboxamide employing methods similar to those described in Example 391 and was 
obtained as an orange solid: ES + MS: 499 (M+H"*"). 
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Example 449: l-r2-(acetvlamino)eth^^ 
(4-morpholinvl)et^^ 

5 This compound was prepared from l-(2-aminoethyl)-7-[(4-fluoro 

hydroxy-N-[2-(4-morpholinyl)ethyl]-2-oxo-l ,2-dihydro-l ,5-naphthyridine-3- 
carboxamide employing methods similar to those described in Example 391 and was 
obtained as an off-white solid: *H NMR (300 MHz, DMSO-</ 6 ) § ppm 1.68 (s, 3 H) 
2.36 (s, 1 H) 2.40 - 2.54 (m, 6H) 3.29 (s, 1 H) 3.50 (q, J-6.13 Hz, 2 H) 3.61 (s, 4 H) 
10 4.14 (s, 2 H) 4.27 (t, 7=6.39 Hz, 2 H) 7.10 - 7.18 (m, 2 H) 7.38 - 7.45 (m, 2 H) 8.04 (t, 
7=6.25 Hz, 1 H) 8.20 (d, 7=1.12 Hz, 1 H) 8.55 (d, J-1.40 Hz, 1 H) 10.37 (t, J=5.69 
Hz, 1 H) 17.21 (s, 1 H); ES + MS: 512 (M+H + ). 

Example 450: l-(2-i[fdimethvlamino)carbonvl1aminoiethvlV7-f(4- 
15 fluorophenvDmethvl]-4-hv^^ 
naphthvridine-3-carboxamide 



A solution of l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-N-[2-(4- 
20 morpholinyl)ethyl]-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxamide (0.025 g, 

0.057 mmol) and diisopropyl ethylamine (0.05 mL, 0.29 mmol) in DMF (3 mL) under 
nitrogen was treated with 7V,iV-dimethyl carbonyl chloride (0.0055 mL, 0.06 mmol) 
@ 40 °C. After 2 1/2 h the reaction was cooled, concentrated in vacuo, and the 
resulting residue was triturated with EtOAc and water, filtered, and dried in vacuo to 
25 provide the title compound as an off-white solid: *H NMR (300 MHz, DMSO-d 6 ) 5 
ppm 1.84 (s, 1 H) 2.39 - 2.47 (m, 4 H) 2.52 - 2.57 (m, 2 H) 2.71 (s, 6 H) 3.23 - 3.31 
(m, 2 H) 3.44 - 3.55 (m, 2 H) 3.56 - 3.62 (m, 4 H) 4.12 (s, 2 H) 4.25 (t, J=6.32 Hz, 2 
H) 6.57 (t, J=5.55 Hz, 1 H) 7.09 - 7.18 (m, 2 H) 7.41 (dd, J=8.70, 5.62 Hz, 2 H) 8.30 
(s, 1 H) 8.53 (s, 1 H) 10.40 (t, .7=5.90 Hz, 1 H); ES + MS: 541 (M+H + ). 



Example 45 1 : 7- r(4-Fluorophenvl)methvn-4-hvdroxv-iV-(2-hvdroxv- 1 -methvlethvlV 
2-oxo- 1 -(2-p yridinvlmethvlV 1 ,2-dihvdro- 1 ,5-naphthvridine-3 -carboxamide. 
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The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. *H NMR 
(400 MHz, DMSO-c? 6 ) 5 10.27 (d, J= 7.4 Hz, 1 H), 8.51 (s, 1 H), 8.37 (d, J= 4.4 Hz, 
5 1 H), 7.76 (s, 1 H), 7.70 (t, J= 7.6 Hz, 1 H), 7.23 (m, 2 H), 7.15 (dd, J= 8.5, 5.7 Hz, 2 
H), 7.02 (t, J= 8.9 Hz, 2 H), 5.54 (s, 2 H), 4.96 (t, J= 5.3 Hz, 1 H), 4.03 (m, 1 H), 
4.01 (s, 2 H), 3.44 (m, 2 H), 1.15 (d, J= 7.0 Hz, 3 H); HRMS m/z calcd for 
C25H24N4O4F (M+H) + 463. 1782, found 463.1786. 

10 Example 452: 7-r(4-Fluorophenvl')methvll-4-hvdroxv-A/-r2-(methvloxv)ethvl"|-2-oxo- 
1 -C2-p vridinvlmethvlV 1 ,2-dihydf o- 1 .5-naphthvridine-3 -carboxamide. 

The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. *H NMR 
15 (400 MHz, DMSO-de) 5 10.30 (m, 1 H), 8.53 (s, 1 H), 8.38 (d, J= 5.1 Hz, 1 H), 7.78 
(s, 1 H), 7.71 (t, J= 7.7 Hz, 1 H), 7.25 (m, 1 H), 7.16 (dd, J= 8.7, 5.7 Hz, 2 H), 7.04 
(t, J= 8.9 Hz, 2 H), 5.56 (s, 2 H), 4.03 (s, 2 H), 3.55-3.47 (m, 4 H), 3.30 (s, 3 H); 
HRMS m/z calcd for C25H24N4O4F (M+H) + 463.1782, found 463.1775. 

20 Example 453: 7-r(4-Fluorophenynmethyll-4-hvdroxy-Ar-(2-hvdroxypropvlV2-oxo-l- 
r2-pyridinylmethyl>-l,2-dihydro-l,5-naphthyridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. *H NMR 
25 (400 MHz, DMSO-</ 6 ) 5 10.33 (m, 1 H), 8.51 (s, 1 H), 8.37 (d, J= 5.2 Hz, 1 H), 7.76 
(s, 1 H), 7.69 (t, J= 7.9 Hz, 1 H), 7.25 (s, 1 H), 7.23 (m, 1 H), 7.15 (dd, J= 8.4, 5.6 
Hz, 2 H), 7.02 (t, J= 8.9 Hz, 2 H), 5.55 (s, 2 H), 4.91 (d, J= 4.8 Hz, 1 H), 4.02 (s, 2 
H), 3.77 (m, 1 H), 3.42 (m, 1 H), 3.16 (m, 1 H), 1.06 (d, J= 6.5 Hz, 3 H); HRMS m/z 
calcd for C25H24N4O4F (M+H) + 463. 1782, found 463.1784. 

30 
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Example 454: 7"[f4~Fluorophenvl)methvl]-4-hvdroxv-A^(2-hvdroxy-l A- 
dimethvlethvlV2-oxo- 1 ~(2-p vridinvlmethvlV 1 ,2-dihvdro- 1 .5 -naphthvridine-3 - 
carboxamide. 

5 The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. *H NMR 
(400 MHz, CDC1 3 ) 8 10.48 (s, 1 H), 8.51 (s, 1 H), 8.43 (d, J= 4.6 Hz, 1 H), 7.55 (t, J 
= 7.8 Hz, 1 H), 7.47 (s, 1 H), 7.15 (m, 1 H), 7.06 (d, J= 7.8 Hz, 1 H), 6.98 (m, 2 H), 
6.90 (m, 2 H), 5.48 (s, 2 H), 3.99 (s, 2 H), 3.73 (s, 2 H), 1.44 (s, 6 H); HRMS m/z 
10 calcd for G 26 H26N40 4 F (M+H) + 477.1938, found 477.1939. 

Example 455: 7-[(4"fluorophenvl)methvl1-4-hvdroxv-iV-l2-[(2- 
hvdroxvethvDoxyl ethyl} -1 - |2-[r4-morpholinylcarbonvl > )amino1ethvl> -2-oxo-l ,2- 
dihvdro-L5-naphthvridine-3-carboxamide 

15 

A solution of l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-N-{2-[(2- 
hydroxyethyl)oxy] ethyl} -2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide (0.025 
g, 0.057 mmol) and diisopropyl ethylamine (0.05 mL, 0.29 mmol) in DMF (3 mL) 
under nitrogen was treated with i\T,iV-dimethyl carbonyl chloride (0.06 mL, 0.63 

20 mmol) @ 40 °C. After 2 1/2 h the reaction was cooled, concentrated in vacuo, and 
the resulting residue treated with IN NaHSC>4. Extracted the mixture 3 X with 
EtOAc and concentrated the organics. The residue was then purified on silica gel by 
prep TLC (9:1 CH2Cl 2 :MeOH). Pure bands were collected to provide the title 
compound as an off-white solid: X H NMR (400 MHz, DMSO-rf 6 ) 5 ppm 3.17 (d, 

25 J=5.31 Hz, 6 H) 3.43 - 3.50 (m, 4 H) 3.54 (dt, .7=14.83, 5.22 Hz, 4 H) 3.60 (q, J=5.25 
Hz, 2 H) 4.13 (s, 2 H) 4.24 - 4.33 (m, 2 H) 4.62 (t, J=4.85 Hz, 2 H) 6.79 (t, J=5.95 
Hz, 2 H) 7.14 (t, J=8.79 Hz, 2 H) 7.42 (dd, J-8.61, 5.86 Hz, 2 H) 8.28 (s, 1 H) 8.48 - 
8.60 (m, 1 H) 10.28 - 10.48 (m, 1 H); ES + MS: 558 (M+H + ). 

30 Example 456: 1 -[2-(acetvlamino)ethvl]-7-[( 4-fluorophenvl)methvl]-4-hvdroxy-JV : - 12- 
r(2-hv(koxvethvDoxv^ 
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A solution of l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-N-{2-[(2- 
hydroxyethyl) oxy] ethyl } -2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxamide (0.025 
g, 0.057 mmol) and diisopropyl ethylamine (0.05 mL, 0.29 mmol) in DMF (3 mL) 
under nitrogen was treated with TV-dimethyl carbonyl chloride (0.06 mL, 0.63 
5 mmol) @ 40 °C. After 2 1/2 h the reaction was cooled, concentrated in vacuo, and 
the resulting residue treated with IN NaHS04. Extracted the mixture 3 X with 
EtOAc and concentrated the organics. The residue was then purified on silica gel by 
prep TLC (9:1 CH 2 Cl 2 :MeOH). Pure bands were collected to provide the title 
compound as an off-white solid: X H NMR (400 MHz, CHLOROFORM-d) 8 ppm 1.98 
10 (s, 3 H) 3.46 - 3.54 (m, 2 H) 3.68 (d, J-4.76 Hz, 2 H) 3.71 (s, 4 H) 3.77 - 3.88 (m, 2 
H) 4.17 (s, 2 H) 4.36 (t, J=7.23 Hz, 2 H) 5.31 (s, 1 H) 6.14 (s, 1 H) 7.02 (t, J=8.79 Hz, 
2 H) 7.22 - 7.25 (m, 2 H) 8.07 (s, 1 H) 8.58 (s, 1 H) 10.51 (s, 1 H); ES + MS: 487 
(M+H + ). 

15 Example 457: sodium 7-rC4-fluorophenvnmethvl1-3-((r2- 

faiethyloxy)ethvl1 amino } carbonylV 2-oxo- 1 -f2-(2-oxo- 1 -p wolidinvQethyl] - 1 ,2- 
dihydro- 1 , 5 -naphthyridin-4-o late 

(2-oxo- l-pyrrolidinyl)acetaldehyde. A mixture of N-(2-Hydroxyethyl)-2-pyrrolidone 
20 (5.00 g, 38.8 mmol) and triacetoxyperiodinane (24.6 g, 58.0 mmol) in CH2CI2 was 

stirred at ambient temperature for approximately 64 hours. The reaction mixture was 
evaporated in vacuo and the residue was triturated with Et20. After filtration of the 
solids, the mother liquor was evaporated in vacuo to provide the product as a crude 
oil: *H NMR (CDC1 3 ) 5 9.60 (1H, s), 4.16 (2H, s), 3.46 (2H, t, J = 7 Hz), 2.45 (2H, t, J 
25 =8 Hz), 2.11 (2H,m). 

Ethyl 5-(4-fluorobenzyl)-3- {[2~(2-oxopyrrolidin-l-yl)ethyl]amino}pyridine-2- 
carboxylate. (2-Oxopyrrolidin-l-yl)acetaldehyde (2.00 g, 15.7 mmol) and ethyl 3- 
amino-5-(4-fluorobenzyl)-2-pyridinecarboxylate (2.00 g, 7.32 mmol) were combined 
30 in 1:1 dichloroethane/acetic acid (10 mL) and cooled under nitrogen to 0-5 °C. 

Sodium trisacetoxyborohydride (3.10 g, 14.6 mmol) was added and the reaction was 
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stirred for 15 min. Two additional portions of aldehyde (1.0 g, 7.8 mmol) plus 
sodium triacetoxyborohydride (1.65 g, 7.8 mmol) separated by 15 min. increments 
were made. The reaction mixture was evaporated in vacuo, dissolved in CH2O2, and 
treated with aqueous K2CO3 (5% w/v). After separating the layers, the aqueous phase 
5 was back-extracted twice with CH2CI2. The combined organic phases were dried over 
MgSCU, filtered, evaporated in vacuo and purified on silica gel eluting with 0-3% 
MeOH in EtOAc to provide an oil: ! H NMR (CDC1 3 ) 5 7.89 (1H ? d, J = 1.4 Hz), 7.83 
(1H, br t, J ~ 6 Hz), 7.15 (2H, dd, J ~ 9, 6 Hz), 6.98 (2H, t, J ~ 9 Hz), 6.92 (1H, s), 
4.42 (2H, q, J = 7 Hz), 3.92 (2H, s), 3.49 (2H, m), 3.41 (2H, t, J = 7 Hz), 3.35 (2H, q, 
10 J = 6 Hz), 2.36 (2H, t, J - 8 Hz), 1.99 (2H, m), 1.42 (3H, t, J = 7 Hz); ES + MS: 386 
(M+H+). 

Ethyl 3 - { [3 -(ethyloxy)-3 -oxopropanoyl] [2- (2-oxo- 1 -pyrrolidinyl) ethyl] amino } -5 - [(4- 
fluorophenyl)methyl]-2-pyridinecarboxylate. A solution of ethyl 5-(4-fluorobenzyl)- 
3-{[2-(2-oxopyrrolidin-l-yl)ethyl]amino}pyridine-2-carboxylate (2.445 g, 6.34 
mmol) and ethyl malonyl chloride (1.25 mL, 9.5 mmol) was heated under nitrogen at 
reflux for 1 hour. Additional ethyl malonyl chloride (0.25 mL, 1.9 mmol) was added 
and the reaction was maintained for another hour at reflux. The reaction mixture was 
cooled, diluted with CH 2 Cl2 9 and treat with saturated aqueous NaHCOs. After phase 
separation, the aqueous phase was extracted twice with CH2CI2. The combined 
organic layers were dried over MgSC>4, filtered, evaporated in vacuo and purified on 
silica gel eluting with 3% MeOH in CH 2 C1 2 to provide an oil: l U NMR (CDC1 3 ) 8 
8.57 (1H, d, J - 2 Hz), 8.23 (1H, d, J = 2 Hz), 7.23 (2H, dd, J = 6, 8 Hz), 7.00 (2H, t, J 
= 8 Hz), 4.66-4.76 (1H, m), 4.41 (2H, q, J - 7 Hz), 3.98-4.08 (4H, m), 3.80-3.90 (2H, 
m), 3.24-3.31 (1H, m), 3.02 (2H, dd, J = 16, 32 Hz), 2.86-2.96 (2H, m), 2.30-2.48 
(2H, m), 1.92-2.11 (2H, m), 1.38 (3H, t, J - 7 Hz), 1.17 (3H, t, J = Hz); ES + MS: 500 
(M+H^). 

Ethyl 7-(4-fluorobenzyl)-4-hydroxy-2-oxo- 1 -[2-(2-oxopyrrolidin- 1 -yl)ethyl] - 1 ,2- 
30 dihydro- 1 , 5 -naphthyridine-3 -carboxylate . A solution of ethyl 3-{[3-(ethyloxy)-3- 
oxopropanoyl][2-(2-oxo-l-pyrrolidinyl)ethyl]amino}-5-[(4-fluorophenyl)methyl]-2- 
pyridinecarboxylate (1.80 g, 3.98 mmol) in ethanol (20 mL) was treated with DBU 
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(1.53 mL, 10.3 ramol). After stirring under nitrogen for 20 min., the reaction was 
quenched with IN HC1 (7.8 mL) and evaporated in vacuo. Trituration with water and 
filtration provided the product as a white solid: 'H NMR (CDC1 3 ) 8 8.50 (1H, d, J = 
1.4 Hz), 8.11 (1H, s), 7.26 (2H, m), 7.00 (2H, ddd, J ~ 9, 9, 2 Hz), 4.52 (2H, q, J = 7 
5 Hz), 4.33 (2H, br t, J ~ 7 Hz), 4.14 (2H, s), 3.52-3.44 (4H, m), 2.35 (2H, t, J = 8 Hz), 
2.00 (2H, m), 1.48 (3H, t, J = 7 Hz); ES + MS: 476 (M+Na + ) 

7~(4-Fluorobenzyl)-4-hydroxy-A^(2-methoxyethyl)-2-oxo- 1 - [2-(2-oxopyrrolidin- 1 - 
yl)ethyl]-l ? 2-dihydro-l ? 5-naphth5^ridine*-3-carboxamide' A mixture of ethyl 7-(4- 

1 0 fluorobenzyl)-4-hydroxy-2-oxo- 1 -[2-(2-oxopyrrolidin- 1 -yl) ethyl] - 1 ,2-dihydro~ 1 , 5 - 
naphthyridine-3-carboxylate (1.13 g, 2.50 mmol) and 2-methoxyethylamine (1.1 mL, 
12.5 mmol) in isopropanol (20 mL) was heated at reflux for 3 hrs. After cooling, the 
resulting slurry was diluted with isopropanol (10 mL) and filtered. The precipitate 
was partitioned between CH2CI2 and IN NaHSCV After separating the layers, the 

15 aqueous phase was back-extracted with CH2CI2 and the combined organics were dried 
over Na2SC>4 3 filtered and evaporated in vacuo to provide the product as a white solid. 
The isopropanol was evaporated in vacuo and the residue was partitioned between 
CH2CI2 and IN NaHS04. After separating the layers, the aqueous phase was back- 
extracted with CH2CI2 and the combined organics were dried over Na2S04, filtered 

20 and evaporated in vacuo to provide an additional crop of the product as a white solid: 
*H NMR (CDCI3) 5 10.27 (1H, br m), 8.55 (1H, s), 8.06 (1H, s), 7.24 (2H, m), 6.99 
(2H, t, J = 8.6 Hz), 4.35 (2H, t, J = 7 Hz), 4.14 (2H, s), 3.65 (2H, m), 3.59 (2H, m), 
3,50 (2H, t, J = 7 Hz), 3.44 (2H, m), 3.42 (3H, s), 2.31 (2H, t, J = 8 Hz), 1.97 (2H, m); 
ES + MS: 483 (M+HT*"). 

25 

Sodium 7-[(4-fluorophenyl)methyl]-3-({[2-(methyloxy)ethyl]amino}carbonyl)-2-oxo- 
1 ~[2-(2-oxo- 1 -pyrrolidinyl)ethyl] - 1 ,2-dihydro- 1 ,5 -naphthyridin-4-olate. A solution of 
7-(4-Fluorobenzyl)-4-hydroxy-A/-(2-methoxyethyl)-2-oxo- 1 -[2-(2-oxopyrrolidin- 1 - 
yl)ethyl]-l,2-dihydro-l,5-naphthyridine-3-carboxamide (693 mg, 1.436 mmol) in 
30 ethanol (20 mL) was treated with 1.009 M NaOH (1.423 mL, 1.436 mmol). The 

solution was evaporated in vacuo, triturated with EtaO, filtered and dried under high 
vacuum to provide the product as a white solid: X H NMR (d 6 -DMSO) 5 10.65 (1H, s), 
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8.20 (1H, s), 7.73 (1H, s), 7.35 (2H, dd, J = 5, 9 Hz), 7.1 1 (2H, t, J = 9 Hz), 4.16 (2H, 
t, J = 9 Hz), 4.02 (2H, s), 3.24-3.39 (8H, m), 3.25 (3H, s), 2.05 (2H, t, J - 9 Hz), 1.69- 
1.79 (2H, m); ES'MS: 483 (M-H + ). 

5 Example 458: l-r2-g.3-dioxo-13-dihvdro-2^ 
fluorophenvl)methvl]-4-hvdro^ 
naphthvridine-3 -carboxamide 

This compound was prepared from ethyl l-[2-(l,3-dioxo-l,3-dihydro-2H-isoindol-2- 
1 0 yl)ethyl]-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1,5- 

naphthyridirie-3-carboxylate employing methods similar to those described in 
Example 336 and was obtained as an orange solid: ES + MS: 545 (M+H+). 

Example 459: l-(2-aminoethyl)-7-[(4-fluorophenvl)methvl]-4-hydroxv-Ar-[2- 
15 (methvloxv)ethvl1~2-oxo- 1 .2-dihydro- 1 ,5-naphthvridme-3-carboxamide 

This compound was prepared from l-[2-(l,3-dioxo-l,3-dihydro-2H-isoindol-2- 
yl)ethyl]-7-[(4-fluorophenyl)methyl]-4-hydroxy-N-[2-(methyloxy)ethyl]-2-oxo-l,2- 
dihydro- 1 ,5 -naphthyridine-3 -carboxamide employing methods similar to those 
20 described in Example 348 and was obtained as an orange solid: ES"MS:415 
(M+H+). 

Example 460: l-r2-(L3-dioxo-L3-dihvdro-2iy-isoindol-2-vnethvn-7-r(4- 
fluorophenvl)methvn-4-hvdroxv-A r - £MG -methvlethvDoxvlprop vl> -2-oxo- 1 ,2- 
25 dihvdro- 1 .5-naphthvridine-3-carboxamide 

This compound was prepared from ethyl l-[2-(l,3-dioxo-l,3-dihydro-2H-isoindol-2- 
yl)ethyl]-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l,2-dihydro-l,5- 
30 naphthyridine-3-carboxylate employing methods similar to those described in 
Example 336 and was obtained as an off-white solid: ES + MS: 587 (M+H + ). 



WO 2005/077050 



PCT/US2005/004085 



292 

Example 461: 142-fl3~dioxo-13-dihvdro-2iy4soindol-2-vnethvl1~7-[r4^ 
fluorophenvnmethvn-4-hvdroxv-iV- (2-r(l-methvlethvl)oxv1ethvli -2-oxo- 1 .2- 
dihydro-L5-naphthvridine-3-carboxamide 

5 This compound was prepared from ethyl l-[2-(l,3-dioxo-l,3-dihydro-2H-isoindol-2- 
yl)ethyl] -7-[(4-fIuorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2~dihydro- 1,5- 
iiaphthyridine-3 -carboxylate employing methods similar to those described in 
Example 336 and was obtained as an off-white solid: ES + MS: 573 (M+H*). 

10 Example 462: Sodium l-[2-(Dimethylamino)-2-oxoethyiy7-r4-fluorobenzvl)-3- 
|"rmethvlamino > )carbonyll-2-oxo-L2-dihvdro-l,5-naphthvridin-4-olate. 

The compound in example 237 was treated in a similar manner to example 166 to 
give a white solid: *H NMR (d 6 -DMSO) 5 10.34 (1H, m), 8.15 (1H, s), 7.30 (1H, s), 
7.25 (2H, m) 5 7.10 (2H, m), 4.92 (2H, s), 3.98 (2H, s), 3.07 (3H, s), 2.78 (3H, s), 2.70 
15 (3H, d, J=5Hz). 

Example 463: l-(2-[Acetyl(methyl)amino1ethyl>-7-[(4-fluorophenvl > )methvn-4- 
hvdroxv-jV-methvl-2-oxo-L2-dihvdro-l ,5-naphthvridine-3-carboxamide 

20 This compound was prepared from ethyl l-{2-[acetyl(methyl)amino]ethyl}-7-[(4- 
fluorophenyl)methyl]-44iy^ 

and methylamine in ethanol using methods similar to Example 574: step 2 to provide 
an off-white solid: *H NMR (400 MHz, DMSO-rf 6 @ 90 °C) 5 ppm 1.80 - 1.87 (m, 3 
H) 2.95 (d, J-4.94 Hz, 6 H) 3.53 (t, J=6.79 Hz, 2 H) 4.18 (s, 2 H) 4.36 (s, 2 H) 7.12 
25 (t, J=8.44 Hz, 2 H) 7.35 - 7.40 (m, 2 H) 8.05 (s, 1 H) 8.54 (s, 1 H) 10.07 (s, 1 H) 
17.05 (br. s., 1 H); ES + MS: 427 (M+H+). 



30 



Example 464: l-(2-aminoethvl)-7-rr4-fluorophenvl > )methvl1-4-hvdroxv-Ar-|'l- 
(hvdroxvmethyl)-2-methylpropyl1-2-oxo- 1 .2-dihydro- 1 ,5-naphthvridine-3- 
carboxamide 
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This compound was prepared from ethyl 1 - [2-( 1 5 3 -dioxo- 1 ,3 -dihydro-2H-isoindol-2- 
yl)ethyl]-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1,5- 
naphthyridine-3-carboxylate employing methods similar to those described in 
Example 388 and was obtained as an off-white solid: ES + MS: 443 (M+ET*"). 

Example 465 : 7-|"(4-Fluorophenyl)methvl]-4-hvdroxv- 1 -[2-(methvlamino > )-2- 
oxoethvl1-iV-[2-(methvloxv)ethvll-2-oxo-l ,2-dihydro-l .5-naphthyridine-3- 
carboxamide 



10 This compound was prepared from ethyl 3-amino-5-[(4-fluorophenyl)methyl]-2- 
pyridinecarboxylate employing methods similar to those described in Example 1 1 
Steps 1-4, using methylamine in Step 2 and subsequent formation of the carboxamide 
with 2-methoxyethylamine employing methods similar to those described in Example 
2 using N,N-dimethylformamide as the reaction solvent. The product was obtained as 

15 an off-white solid: l U NMR (d 6 -DMSO) 5 10.61 (1H, br s), 8.21 (1H, s), 7.85-7.80 
(1H, m), 7.35 (1H, s), 7.29-7.25 (2H, m), 7.12-7.08 (2H, m), 4.67 (2H, s), 4.00 (2H, 
s), 3.38 (3H, s), 3.31 (2H, s), 3.25 (3H, s), 2.52 (3H 5 d ? J = 4.5 Hz); HRMS calcd for 
C22H23FN405+Br , ": 443.1731. Found 443.1729. 

20 Example 466: 7-|Y 4-Fluorophenvl)methyl]-4-hydroxv-A^-(4-hvdroxvbutvlVl-[(l- 
methyl- lij r -imidazol-2-yDmethyl1 -2-oxo- 1 ,2-dihvdro- 1 ,5 -naphthyridine-3 - 
carboxamide. 

The title compound was prepared in a similar manner to that described in example 
25 152 using excess amine and ethanol as solvent to provide a white solid. *H NMR 

(400 MHz, CD3OD/CDCI3) 5 10.17 (s, 1 H), 8.43 (s, 1 H), 8.00 (s, 1 H), 7.14 (dd, J= 
8.5, 5.3 Hz, 2 H), 6.95 (t, J= 8.7 Hz, 2 H), 6.89 (s, 1 H), 6.83 (s, 1 H), 5.53 (s, 2 H), 
4.10 (s, 2 H), 3.67 (s, 3 H), 3.59 (t, J= 6.2 Hz, 2 H), 3.46 (m, 2 H), 1.74-1.58 (m, 4 
H); HRMS m/z calcd for C 2 5H27N 5 0 4 F (M+H) + 480.2047, found 480.2040. 



30 
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Example 467: 7-[(4-Fluorophenvnmethyl]-4-hvdroxv-l-r(l-methvl-li7-imidazol-2- 
yl)methvl1-^/-r2-(methvloxv)ethvll-2-oxo-1.2-dihvdro-l .5-naphthvridine-3- 
carboxamide. 

5 The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. *H NMR 
(400 MHz, DMSO-rf 6 ) 8 10.26 (m, 1 H), 8.51 (s, 1 H), 8.10 (s, 1 H), 7.27 (dd, J= 8.5, 

5.6 Hz, 2 H), 7.08 (t, J= 8.9 Hz, 2 H), 7.05 (s, 1 H), 6.66 (s, 1 H), 5.49 (s, 2 H), 4.07 
(s, 2 H), 3.68 (s, 3 H), 3.53-3.46 (m, 4 H), 3.26 (s, 3 H); HRMS m/z calcd for 

10 C 2 4H25N50 4 F(M+H) + 466.1891, found 466.1885. 

Example 468 : 7-r(4-Fluorophenyl)methvll -4-hvdroxv-A^-(2-hvdroxvethyl)- 1 -|Y 1 - 
methyl- l.H-imidazol-2-vl)methvl]-2-oxo- 1 .2-dihydro- 1 ,5-naphthvridine-3- 
carboxamide. 

15 

The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid as a formate 
salt. *H NMR (400 MHz, DMSO-rf 6 /CD 3 OD) 8 8.50 (s, 1 H), 8.25 (s, 1 H), 8.12 (s, 1 
H), 7.27 (dd, J= 8.7, 5.7 Hz, 2 H), 7.06 (t, J= 9.0 Hz, 2 H), 7.03 (s, 1 H), 6.67 (s, 1 
20 H), 5.49 (s, 2 H), 4.07 (s, 2 H), 3.69 (s, 3 H), 3.52 (t, J= 5.3 Hz, 2 H), 3.40 (t, J= 5.5 
Hz, 2 H); HRMS m/z calcd for C 2 3H23N 5 0 4 F (M+H) + 452. 1734, found 452.1727. 

Example 469: 7-|"(4-Fluorophenyl')methvll-4-hvdroxv-jV : -methvl-l-[(l-methvl-l.H r - 
imidazol-2-vr)methvl1-2-oxo- 1 .2-dihydro-l .5-naphthyridine-3 -carboxamide. 

25 

The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. *H NMR 
(400 MHz, DMSO-de) 8 10.01 (m, 1 H), 8.51 (s, 1 H), 8.17 (s, 1 H), 7.28 (dd, J= 8.6, 

5.7 Hz, 2 H), 7.08 (t, J= 8.8 Hz, 2 H), 7.04 (s, 1 H), 6.68 (s, 1 H), 5.49 (s, 2 H), 4.07 
30 (s, 2 H), 3.68 (s, 3 H), 2.88 (d, J= 4.9 Hz, 3 H); HRMS m/z calcd for C 2 2H2iN 5 0 3 F 

(M+H) + 422. 1628, found 422.1622. 
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Example 470: N-Cyclobutvl-l"[2-(cvclopropvlaminoV2-oxoethvl1-7~[(4- 
fluorophenvl)methvl]-4-hydroxV"2-oxo- 1 .2-dihvdro- 1 ,5-naphthyridine-3-carboxamide 

Steps 1-3: Synthesis of ethyl l-[2-(cyclopropylamino)-2-oxoethyl]-7-[(4- 
5 fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
This compound was prepared from N-{2-[(ethyloxy)carbonyl]-5-[(4- 
fluorophenyl)methyl]-3-pyridinyl} glycine and cyclopropylamine employing methods 
similar to those described in Example 1 1, Steps 2-4. The product was obtained as a 
white solid: *H NMR (d 6 -DMSO) 8 8.47 (1H, s), 8.26 (1H, d, J = 4 Hz), 7.65 (1H, s), 
10 7.31 (2H, dd, J — 8.4, 6 Hz), 7.1 1 (2H, t, J ~ 9 Hz), 4.73 (2H, s), 4.22 (2H, q, J = 7 
Hz), 4.1 1 (2H, s), 2.56 (1H, m) 5 1.23 (3H, t, J = 7 Hz), 0.59 (2H, m), 0.35 (2H, m); 
ES + MS: 440 (M+Ht, 100). 

Step 4: Synthesis of N-cyclobutyl-l-[2-(cyclopropylamino)-2-oxoethyl]-7-[(4- 
15 fluorophenyl)methyl]-4-hydroxy-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxamide 
This compound was prepared from ethyl l-[2-(cyclopropylamino)-2-oxoethyl]-7-[(4- 
fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 
and cyclobutylamine by methods similar to those described in Example 245. The 
crude material was triturated with a mixture of MeOH and IN HC1 to afford the 
20 product as a white solid: *H NMR (d 6 -DMSO) 6 10.30 (1H, d, J = 7 Hz), 8.54 (1H, s), 
8.24 (1H, d, J = 4 Hz), 7.74 (1H, s), 7.32 (2H, dd, J - 8.4, 5.7 Hz), 7.1 1 (2H, t, J ~ 9 
hz), 4.80 (2H, s), 4.40 (1H, m, J = 8 Hz), 4.1 1 (2H, s), 2.56 (1H, m), 2.29 (2H, m), 
2.03 (2H, m), 1.71 (2H, m), 0.59 (2H, m), 0.36 (2H, m); HRMS calcd for 
C25H25FN404+H" 1 ": 465.1938. Found: 465.1934. 

25 

Example 471 : l-r2-(Cvclopropvlamino)-2-oxoethyl1-7-[(4-fluorophenvnmethvl1-4- 
hvdroxv-N-r2-(methvloxv)ethyl]-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 
carboxamide 

30 This compound was prepared from ethyl l-[2-(cyclopropylamino)-2~oxoethyl]-7-[(4~ 
fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 
and 2-methoxyethylamine by methods similar to those described in Example 245. 
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The crude material was triturated with a mixture of MeOH and IN HC1 to afford the 
product as a white solid: l H NMR (d 6 -DMSO) 8 10.22 (1H, br), 8.54 (1H, br s), 8.24 
(1H, hr s), 7.74 (1H, br s), 7.32 (2H, m), 7.1 1 (2H, m), 4.80 (2H, s), 4.1 1 (2H, s), 3.51 
(4H, m), 3.27 (3H, s), 2.56 (1H, m), 0.59 (2H, m), 0.34 (2H, m); HRMS calcd for 
5 Cz^zsFN^s+H"": 469. 1 887. Found: 469. 1 882. 

Example 472: l-r2-(Cvclopropylamino>-2-oxoethvl1-7-[(4-fluorophenyl)methyl]-4- 
hydroxv-N-(2-hvdroxvethvlV2-oxo-l,2-dihvdro-l,5-naphthyridine-3-carboxamide 

10 This compound was prepared from ethyl l-[2-(cyclopropylamino)-2-oxoethyl]-7-[(4- 
fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3-carboxylate 
and ethanolamine employing methods similar to those described in Example 245. 
The crude material was triturated with a mixture of MeOH and IN HC1 to afford the 
product as a white solid: J H NMR (d 6 -DMSO) 5 10.25 (1H, t, J = 5 Hz), 8.54 (1H, s), 

15 8.25 (1H, d, J = 4 Hz), 7.74 (1H, s), 7.32 (2H, dd, J = 8.5, 5.7 Hz), 7.11 (2H, t, J ~ 9 
Hz), 4.92 (1H, br m), 4.80 (2H, s), 4.1 1 (2H, s), 3.54 (2H, t, J = 5 Hz), 3.42 (2H, q, J ~ 
5 Hz), 2.57 (1H, m), 0.59 (2H, m), 0.35 (2H, m); HRMS calcd for C 2 3H23FN 4 0 5 +H + : 
455.1731. Found: 455.1728. 

20 Example 473: l-|"2-("Cvclopropvlamino)-2-oxoethvl>7-r(4-fluorophenvl)methvl1-4- 
hydroxy-N-methyl-2-oxo- 1 .2-dihvdro- 1 ,5-naphthvridine-3-carboxamide 

This compound was prepared from ethyl l-[2-(cyclopropylamino)-2-oxoethyl]-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate 

25 and methanolic methylamine employing methods similar to those described in 

Example 245. The crude material was triturated with a mixture of MeOH and IN HC1 
to afford the product as a white solid: ! H NMR (d 6 -DMSO) 5 9.99 (1H, d, J = 5 Hz), 
8.53 (1H, s), 8.23 (1H, d, J = 4 Hz), 7.74 (1H, s), 7.32 (2H, dd, J = 8.6, 5.7 Hz), 7.11 
(2H, t, J ~ 9 Hz), 4.79 (2H, s), 4.13 (2H, s), 2.88 (3H, d, J = 5 Hz), 2.57 (1H, m), 0.59 

30 (2H, m), 0.34 (2H, m); HRMS calcd for C 2 2H2iFN 4 04+H + : 425.1625. Found: 
425.1623. 
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Example 474: Sodium l-(4-fluorophenvlV7--[r4 -fluQro phenvnmethvl1-3-(r(;2~ 
hydroxvethvDaminol carbonyll -2-oxo- 1 ,2-dihvdro- 1 .5 -naphthvridin-4-olate. 

l-(4-fluorophenyl)-7-[(4-flu^ 
5 l ? 2-dihydro-l,5-naphthyridine-3-carboxamide (311 mg, 0.690 mmol) described in 

example 200 was suspended in ethanol (10 mL) and 1 N sodium hydroxide was added 
(0.68 mL) and the resulting white suspension was stirred for 1 hour. The mixture was 
diluted with diethyl ether (50 mL) and the solid was collected by vacuum Alteration to 
afford sodium l~(4-fluorophenyl)-7-[(4-fluorophenyl)methyl]-3-{[(2- 
10 hydroxyethyl)amino]carbonyl} -2-oxo-l ,2-dihydro-l ,5-naphthyridin-4-olate (300 mg, 
92% yield) as a white solid. l H NMR (DMSO-d 6 ) 5 10.53 (br s, 1 H), 8.15 (s, 1 H), 
7.31 (m, 2 H), 7.19 (m, 2 H), 7.1 1 (m, 2 H), 7.03 (m, 2 H), 6.48 (s, 1 H), 4.71 (br s, 1 
H), 3.85 (s, 2 H), 3.41 (m, 2 H), 3.26 (m, 2 H); MS m/z 452 (M+l). 

15 Example 475: phenvlmethvl {2-r7-r(4-fluorophenvl)methvl1-4-hvdroxv-3-ir(2- 
hydroxvethvDaminolcarbonvU -2-oxo-L5-naphthvridin-l (2H)- 
v\] ethyl I methylcarbamate - 2-aminoethanol (1:1) 

Step 1: Synthesis of phenylmethyl (2-hydroxyethyl)methylcarbamate 
20 A solution of 2-methylaminoethanol (24.59 g ? 327 mmol) and triethylamine (64 mL, 
459 mmol) in CH2CI2 (100 mL) under nitrogen was cooled in an ice/water bath and 
treated with phenylmethyl chloridocarbonate (50 mL, 350 mmol) over 1 l A h. Let 
warm to ambient temperature after the addition was complete and stirred an additional 
2 h. Poured the reaction into a separatory funnel and partitioned between IN HC1 
25 (200 mL) and CH 2 C1 2 (200 mL). Back extracted the aqueous with CH 2 C1 2 (200 mL), 
washed the organics with water and brine, dried over MgS0 4 , filtered, and evaporated 
in vacuo to provide the desired material as a clear viscous oil: X H NMR (300 MHz, 
CHLOROFORMS) 5 ppm 2.34 (s, 1 H) 3.01 (s, 3 H) 3.47 (t, J=5.26 Hz, 2 H) 3.78 (s, 
2 H) 5.14 (s, 2 H) 7.30 - 7.41 (m, 5 H); ES + MS: 232 (M+Na + ). 

30 

Step 2: Synthesis of phenylmethyl methyl(2-oxoethyl)carbamate 
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A solution of phenylmethyl (2-hydroxyethyl)methylcarbamate (2.02 g, 9.64 mmol) 
and Dess Martin's Reagent (6.36 g, 15.6 mmol) in CH2CI2 (100 mL) were combined 
under nitrogen and stirred for 4 h at ambient temperature. Added CH 2 C1 2 (100 mL) 
and washed the organics with 2M Na 2 CC>3 (aq.) ? saturated NaHCC>3, water, and brine, 
5 dried over Na 2 SC>4 ? filtered and evaporated in vacuo. Purified the residue by flash 
chromatography using silica gel and a gradient between 0 and 10% MeOH in CH 2 C1 2 
over 20 minutes to provide the desired material, after combining and concentrating 
pure fractions in vacuo, as a yellow viscous oil: *H NMR (400 MHz, 
CHLOROFORM-rf) 5 ppm 3.03 (d, J=6.59 Hz, 3 H) 4.06 (s, 1 H) 4.13 (s, 1 H) 5.12 - 
10 5.21 (m, 2 H) 7.29 - 7.40 (m, 5 H) 9.63 (d, J=16.28 Hz, 1 H); ES + MS: 230 (M+Na + ). 

Step 3: Synthesis of ethyl 5-[(4-fluorophenyl)methyl]-3-{[2- 

(methyl {[(phenylmethyl)oxy]carbonyl) amino)ethyl]amino} -2-pyridinecarboxylate 

A solution of ethyl 3-amino-5-(4-fluorobenzyl)-2-pyridinecarboxylate (1.78 g, 6.5 

15 mmol) and phenylmethyl methyl(2-oxoethyl)carbamate (2.58 g, 12.4 mmol) under 
nitrogen in glacial acetic acid (300 mL) was treated with sodium 
triacetoxyborohydride (2.56 g, 12.1 mmol) at ambient temperature overnight. 
Concentrated the reaction in vacuo then redissolved in glacial acetic acid (100 mL) 
and treated with another 1 g of sodium triacetoxyborohydride at ambient temperature 

20 for 2 h. The reaction was evaporated in vacuo and the residue was chromatographed 
on silica gel eluting with 98:2-95:5 CH 2 Cl 2 :EtOAc to provide a clear viscous oil. The 
oil was dissolved in CH 2 C1 2 , washed with saturated K 2 CC>3, water, and brine, dried 
over Na 2 S04, filtered and evaporated in vacuo to afford the product as a yellow visous 
oil. *H NMR (300 MHz, DMSO-J 6 ) 5 ppm 1.27 (t, J=7.09 Hz, 3 H) 2.87 (d, J-5.90 

25 Hz, 3 H) 3.34 - 3.51 (m, 4 H) 3.89 (d, J=20.22 Hz, 2 H) 4.24 (q, J=7.16 Hz, 2 H) 5.02 
(d, J=23.16 Hz, 2 H) 7.09 (t, J=8.84 Hz, 2 H) 7.18 - 7.39 (m, 7 H) 7.66 (d, J=16.00 
Hz, 1 H) 7.77 (s, 1 H); ES + MS: 466 (M+H 4 ). 

Step 4: Synthesis of ethyl 3-{[3-(ethyloxy)-3~oxopropanoyl][2- 
30 (methyl {[(phenylmethyl)oxy]carbonyl) amino)ethyl]amino} -5-[(4- 
fluorophenyl)methyl]-2-pyridinecarboxylate 
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A solution of ethyl 5-[(4-fluorophenyl)methyl]-3-{[2- 

(methyl {[(phenylmethyl)oxy]carbonyl} amino)ethyl] amino} -2-pyridinecarboxylate 
(1.62 g, 3.5 mmol) and ethyl malonyl chloride (1.24 mL, 8.7 mmol) in DCE (50 mL) 
was heated under nitrogen at reflux for 2 hrs. An additional 0.5 mL of the ethyl 
5 malonyl chloride was added and the reaction was stirred at reflux an additional Vi 
hour. The mixture was cooled, treated with EtOH (25 mL), and then concentrated in 
vacuo. The residue was purified on silica gel eluting with a gradient between 0 and 
100 % EtOAc in CH2CI2 to provide after combination and concentration in vacuo of 
pure fractions the product as an yellow viscous oil: 'H NMR (400 MHz, DMSO-tf 6 @ 
1 0 90 °C) 8 ppm 1.11 (t, 7=6.77 Hz, 2 H) 1 .28 (t, J=7. 14 Hz, 3 H) 2.82 (s, 3 H) 3 .03 (s, 3 
H) 3.34 - 3.43 (m, 2 H) 3.96 (d, .7=5.85 Hz, 2 H) 4.02 - 4.07 (m, 4 H) 4.27 - 4.35 (m, 2 
H) 5.02 (s, 2 H) 7.08 (t, .7=8.87 Hz, 2 H) 7.23 - 7.34 (m, 7 H) 7.70 (s, 1 H) 8.59 (s, 1 
H); ES + MS: 580 (M+H*). 

15 Step 5: Synthesis of ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l -[2- 

(methyl { [(phenylmethyl)oxy] carbonyl} amino)ethyl] -2-oxo- 1 ,2-dihydro- 1,5- 
naphthyridine-3 -carboxylate 

A solution of ethyl 3-{[3-(ethyloxy)-3-oxopropanoyl][2- 

(methyl {[(phenylmethyl)oxy] carbonyl} amino)ethyl]amino} -5-[(4- 

20 fluorophenyl)methyl]-2-pyridinecarboxylate (1.32 g, 2.3 mmol) in EtOH (25 mL) 

under nitrogen was treated with DBU (0.54 mL, 3.55 mmol). After stirring at ambient 
temperature for 5 min., the reaction mixture was treated with IN NaHSC>4 (3.6 mL). 
The resulting slurry was diluted with water, filtered, the filtered solid was washed 
with 1 : 1 water.EtOH, and Et 2 0 and thouroughly dried under high vacuum to provide 

25 the title compound as a white solid: *H NMR (400 MHz, DMSO-<4) 5 ppm 1 .25 (q, 
.7=6.96 Hz, 3 H) 2.84 (d, .7=15.02 Hz, 3 H) 3.42 - 3.50 (m, 1 H) 3.54 (t, .7=4.94 Hz, 1 
H) 4.03 (s, 1 H) 4.14 (s, 1 H) 4.19 - 4.27 (m, 2 H) 4.32 - 4.38 (m, 2 H) 4.72 (s, 1 H) 
4.93 (s, 1 H) 7.00 (d, .7=4.21 Hz, 1 H) 7.10 (t, .7=8.79 Hz, 2 H) 7.19 - 7.30 (m, 4 H) 
7.30 - 7.39 (m, 2 H) 8.04 (s, 1 H) 8.41 (s, 1 H) 8.49 (s, 1 H); ES + MS: 534 (M+H + ). 



30 
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Step 6: Synthesis of phenylmethyl {2-[7-[(4-fluorophenyl)methyl]-4-hydroxy-3-{[(2- 
hydroxyethyl)amino]carbonyl} -2-oxo- 1 ,5-naphthyridin- 1 (2H)- 
yl]ethyl}methylcarbamate - 2-aminoethanol (1:1) 
A solution of ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[2- 
5 (methyl { [(phenylmethyl)oxy]carbonyl} amino)ethyl]-2-oxo- 1 ,2-dihydro- 1 ,5- 

naphthyridine-3-carboxylate (0.022 g, 0.041 mmol) in EtOH (3 mL) under nitrogen 
was treated with Ethoxyethylamine (0.012 mL, 0.20 mmol) for 15 min. @ 150 °C in a 
microwave vessel then @ 150 °C for an additional 1 h. After the reaction was 
coolded to ambient temperature the resulting suspension was filtered, and the filtered 

10 solid was washed with EtOH and Et 2 0 then thouroughly dried under high vacuum to 
provide the title compound as a white solid: l H NMR (400 MHz, DMSO-<4 @ 90 °C) 
5 ppm 2.62 (t, 7=5.67 Hz, 2 H) 2.87 (s, 3 H) 3.38 (t, 7=7.14 Hz, 2 H) 3.43 - 3.49 (m, 2 
H) 3.55 (t, 7=5.95 Hz, 2 H) 3.60 (s, 3 H) 4.07 - 4.15 (m, 3 H) 4.41 (t, 7=5.67 Hz, 3 H) 
4.64 (s, 1 H) 4.87 (s, 2 H) 7.08 (t, 7=8.97 Hz, 2 H) 7.16 (s, 2 H) 7.28 (d, 7=2.20 Hz, 2 

15 H) 7.29 - 7.34 (m, 3 H) 7.87 (s, 1 H) 8.48 (s, 1 H) 10.30 (s, 1 H); ES + MS: 549 
(M+H + ). 

Example 476: l-{2-[[(Dimethvlamino)carbonvl](methvl)amino1ethvl>-7-r(4- 
fluorophenvDmethvll -4-hvdrox v-iV-(2-hvdrox vethvl)-2-oxo- 1 ,2-dihvdro- 1 „ 5 - 
20 naphthyridine-3 -carboxamide 

Step 1: Synthesis of ethyl l-{2-[[(dimethylamino)carbonyl](methyl)amino]ethyl}-7- 

[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l,2-dihydro-l,5-naphthyridine-3- 

carboxylate 

25 A solution of ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[2- 

(methyl { [(phenylmethyl)oxy] carbonyl} amino)ethyl] -2-oxo- 1 ,2-dihydro -1,5- 
naphthyridine-3-carboxylate (0.255 g, 0.48 mmol) in CH2CI2 (20 mL) was combined 
with diisopropylethylamine (0.42 mL, 2.4 mmol), dimethylcarbamic chloride (0.22 
mL, 2.4 mmol) and Pd/C (0.030 g, 10% w/w). The resulting suspension was flushed 

30 with nitrogen and evacuated several times the charged with hydrogen under a balloon 
and stirred at ambient temperature overnight. The reaction mixture was filtered, 
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washed with CH2CI2, and concentrated in vacuo. The residue was washed with 
EtOAc:Hexanes 1:1, filtered and the filtrate was concentrated in vacuo. The residue 
was triturated with water and the resulting suspension was filtered to afford the title 
compound as an off-white crystalline solid: l H NMR (300 MHz, DMSO-flfe) 5 ppm 
5 1.25 (t, 7=7.05 Hz, 3 H) 2.59 (s, 6 H) 2.80 (s, 3 H) 3.26 - 3.30 (m, 2 H) 4.17 (s, 2 H) 
4.23 (q, 7=7.16 Hz, 2 H) 4.32 (t, 7=6.21 Hz, 2 H) 7.11 - 7.18 (m, 2 H) 7.38 - 7.43 (m, 
2 H) 8.11 (s, 1 H) 8.50 (d, 7=1.47 Hz, 1 H); ES + MS: 471 (M+H+). 

Step 2: Synthesis of l-{2-[[(dimethylamino)carbonyl](methyl)amino]ethyl}-7-[(4- 
10 fluorophenyl)methyl]-4-hydro^ 
naphthyridine-3-carboxamide 

This compound was prepared from ethyl 1- {2-[acetyl(methyl)amino] ethyl} -7-[(4- 
fluorophenyl)methyl]-4~hydroxy-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate 
and methylamine in ethanol using methods similar to Example 574: step 2 to provide 
15 an off-white solid: *H NMR (400 MHz, DMSO-J 6 @ 90 °C) 5 ppm 2.61 - 2.64 (m, 6 
H) 2.81 (s, 3 H) 3.35 (dd, 7-7.07, 6.52 Hz, 2 H) 3.48 (q, 7=5.53 Hz, 2 H) 3.61 (q, 
.7=5.31 Hz, 2 H) 4.18 (s, 2 H) 4.35 - 4.42 (m, 2 H) 4.64 (t, 7=4.67 Hz, 1 H) 7.12 (ddd, 
7=8.99, 6.66, 2.20 Hz, 2 H) 7.36 - 7.41 (m, 2 H) 8.03 - 8.07 (m, 1 H) 8.54 (d, 7=1.65 
Hz, 1 H) 10.32 (s, 1 H); ES + MS: 486 (M+H+). 

20 

Example 477 : 1 - [3 -(2,5 -dioxo- 1 -pvrrolidinvDprop yl] -7- [(4-fluorophenyl)methvH -4- 
hvdroxv-A^-(2-hydroxvethvlV2-oxo-L2-dihvdro-l,5-naphthvridine-3-carboxamide 

This compound was prepared from ethyl l-[3-(2,5-dioxo-l-pyrrolidinyl)propyl]-7-[(4- 
25 fluorophenyl)methyl]-4-hydroxy-2-oxo-l ,2-dihydro-l ,5-naphthyridine-3-carboxylate 
and ethanolamine employing methods similar to those described in Example 202 and 
was obtained as a white solid. J H NMR (400 MHz, CDC1 3 ) 5 10.36 (t, J= 5.3 Hz, 1 
H), 8.55 (d, 7= 1.2 Hz, 1 H), 7.34 (s, 1 H), 7.19 (dd, 7= 8.5, 5.4 Hz, 2 H), 7.04 (t, J= 
8.5 Hz, 2 H), 4.17-4.13 (m, 4 H), 3.85 (t, 7= 5.0 Hz, 2 H), 3.63 (m, 2 H), 3.56 (t, 7= 
30 7. 1 Hz, 2 H), 2.72 (s, 4 H), 1 .92 (m, 2 H); HRMS C25H25FN4O6 (M+H) + calcd 
497.1758, found 497.1832. 
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Example 478: phenvlmethvl (2-[74(4-fluorophenvl)m 

r(propvlamino)carbonvl]-1.5-naphfe^ - 1- 

propanamine (1:1) 

5 This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[2- 
(methyl{[(phenylmethyl)oxy]carbonyl} amino)ethyl]-2-oxo- 1 ,2-dihydro- 1,5- 
naphthyridine-3 -carboxylate employing methods similar to those described in 
Example 475: step 6 and was obtained as a white solid: ES + MS: 547 (M+H + ). 

10 Example 479: phenvlmethvl (2-[7-[(4-fluorophenvl > )methvl1-4-hvdroxv-3- 

[( methvlamino)carbonyl] -2-oxo-l .5 -naphthvridin- 1 (2H)~ vl] ethyl) methvlcarbamate - 
methanamine (1:1) 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[2- 
1 5 (methyl { [(phenylmethyl)oxy]carbonyl} amino)ethyl]-2-oxo- 1 ,2-dihydro- 1 ,5- 
naphthyridine-3-carboxylate employing methods similar to those described in 
Example 475: step 6 and was obtained as a white solid: ES + MS: 519 (M+H + ). 

Example 480: l-Butvl-7-r(4-fluorophenvDmethvn-4-livdroxv-A^-rf2.RV2- 
20 hvdroxvpropvll-2-oxo-1.2-dihvd^o-1.5-naphthvridine-3-carboxamide. 

In a similar manner to that described in example 196, from ethyl l-butyl-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
(30 mg, 0.075 mmol) and (2R)- 1 -amino-2-propanol (0.05 mL) was prepared 1-butyl- 

25 7-[(4-fluorophenyl)methyl]-4-hydroxy-A^-[(2i?)-2-hydroxypropyl]-2-oxo-l : ;2-dihydro- 
l,5-naphthyridine-3-carboxamide (20 mg, 63% yield) as a white solid after 
purification by reverse phase HPLC. 'H NMR (CDC1 3 ) 5 10.48 (br s, 1 H), 8.56 (s, 1 
H), 7.27 (s, 1 H), 7.19-7.15 (m, 2 H), 7.06-7.02 (m, 2 H), 4.14 (s, 2 H), 4.10-4.06 (m, 
3 H), 3.61 (m, 1 H), 3.66 (m, 1 H), 1.52 (m, 2 H), 1.34 (m, 2 H), 1.27 (d, J= 6.4 Hz, 3 

30 H), 0.91 (m, 3 H); MS m/z 428 (M+l). 
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Example 48 1 : 1 -Butvl-7-rr4-fluorophenvnmethvl]-4--hvdroxv^r(2^)--2- 
hvdroxvpropvll-2-oxo- 1 .2-dihvdro- 1 ,5-naphthvridine-3-carboxamide. 

In a similar manner to that described in example 196, from ethyl l-butyl-7-[(4- 
5 fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
(30 mg, 0.075 mmol) and (26)- 1 -amino-2-propanol (0.05 mL) was prepared 1-butyl- 
7-[(4-fluorophenyl)methyl]-4-h^ 

l,5-naphthyridine-3-carboxamide (20 mg, 63% yield) as a white solid after 
purification by reverse phase HPLC. l H NMR (CDC1 3 ) 5 10.45 (br s, 1 H), 8.53 (s, 1 
10 H), 7.25 (s, 1 H), 7.17-7.13 (m, 2 H), 7.05-7.00 (m, 2 H), 4.12 (s, 2 H), 4.09-4.04 (m, 
3 H), 3.59 (m, 1 H), 3.35 (m, 1 H), 1.49 (m, 2 H), 1.32 (m, 2 H), 1.25 (d, J= 6.4 Hz, 3 
H), 0.89 (m, 3 H); MS m/z 428 (M+l). 

Example 482: phenvlmethvl {2-r7-r(4-fluorophenvnmethvn-4-hvdroxv-3-(rf2- 
15 methvlprop vl)amino]carbonyl> -2-oxo- 1 .5-naphthvridin~ 1 (2H)- 
yI] ethyl} methvlcarbamate 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[2- 
(methyl { [(phenylmethyl) oxy] carbonyl} amino)ethyl] -2-oxo- 1 ,2-dihydro- 1 , 5 - 
20 naphthyridine-3-carboxylate employing methods similar to those described in 
Example 475: step 6 and was obtained as a tan solid: ES + MS: 561 (M+H*). 

Example 483: phenylmethyl l2-[3-[(ethylamino)carbonyl]-7-[(4- 
fluorophenvl)methvl1-4-hvdroxv-2-oxo- 1 ,5-naphthvridin- 1 (2H)~ 
25 yl] ethyl} methvlcarbamate - ethanamine (1:1) 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[2- 
(methyl{[(phenylmethyl)oxy]carbonyl}amino)ethyl]-2-oxo-l,2-dihydro-l,5- 
naphthyridine-3 -carboxylate employing methods similar to those described in 
30 Example 475: step 6 and was obtained as a white solid: ES + MS: 533 (M+H*). 
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Example 484: iV-[2-(acet^laminoteth^ 

hvdroxv-2-oxo-l ,2-dihvdro-l ,5-naphthvridme-3-carboxamide. 

In a similar manner to that described in example 196, from ethyl l-butyl-7-[(4- 
5 fluorophenyl)methyl]-4-hydroxy-2~oxo- 1 ,2-dihydro- 1 ,5-naphthyridine~3-carboxylate 
(30 mg, 0.075 mmol) and iV-(2-aminoethyl)acetamide (27 mg 5 0.264 mmol) was 
prepared 7V-[2-(acetylamino)ethyl]-l-butyl-7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide (20 mg, 59% yield) as a white 
solid after purification by reverse phase HPLC. l K NMR (CDC1 3 ) 8 10.41 (br s, 1 
10 H), 8.55 (s, 1 H), 7.27 (s, 1 H), 8.17-7.13 (m, 2 H), 7.05-7.01 (m 5 2 H), 6.18 (br s, 1 
H), 4.13 (s, 2 H), 4.06 (m, 2 H), 3.59 (m, 2 H), 3.47 (m, 2 H), 1.97 (s, 3 H), 1.52 (m, 2 
H), 1.33 (m, 2 H), 0.90 (m, 3 H); MS m/z 455 (M+l). 

Example 485 : 1 -butvl-7- [(4-fluorophenvl)methvl1 -4-hvdroxv-iV- (2- 
15 [methvlfmethvlsulfonvD^ 
carboxamide. 

In a similar manner to that described in example 196, from ethyl l-butyl-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate 

20 (30 mg, 0.075 mmol) and A^-(2-aminoethyl)-A/-methylmethanesulfonamide (excess) 
was prepared l-butyl-7-[(4-fluorophenyl)methyl]-4-hydroxy-iV-{2- 
[methyl(methylsulfonyl)amino]ethyl}-2-oxo-l,2-dihydro-l,5-naphthyridine-3- 
carboxamide (21 mg, 55% yield) as a white solid after purification by reverse phase 
HPLC. l K NMR (CDC1 3 ) 8 10.41 (br s, 1 H), 8.55 (s, 1 H), 7.27 (s, 1 H), 7.17-7.13 

25 (m, 2 H), 7.05-7.00 (m, 2 H), 4.13 (s, 2 H), 4.08 (m, 2 H), 3.65 (m, 2 H), 3.39 (m, 2 
H), 2.94 (s, 3 H), 2.82 (s, 3 H), 1.50 (m, 2 H), 1.33 (m, 2 H), 0.89 (m, 3 H); MS m/z 
505 (M+l). 

Example 486: l~butvl-7-[(4-fluorophenvl)methyll-4-hvdroxv-iV L (3-hvdroxv-2,2- 
30 dimethvlpropvlV2-oxo-L2-dihvdro-L5-naphthvridine-3-carboxamide. 
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In a similar manner to that described in example 196, from ethyl l-butyl-7-[(4- 
fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2~dihydro- 1 ,5-naphthyridine-3-carboxylate 
(30 mg ? 0.075 mmol) and 3 -airtino-2 ? 2-dmiethyl- 1 -propanol (0.05 mL) was prepared 
l-butyl-7-[(4-fluorophenyl)mefa^ 
5 oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxamide (18 mg, 53% yield) as a white 
solid after purification by reverse phase HPLC. ] H NMR (CDC1 3 ) 5 10.51 (br s, 1 
H), 8.56 (s, 1 H), 7.27 (s, 1 H), 7.17-7.13 (m, 2H), 7.05-7.01 (m, 2 H), 4.14 (s, 2 H), 
4.08 (m, 2 H) ? 3.39 (m, 1 H), 3.30 (m, 2 H), 3.22 (m, 2 H) 5 1.51 (m, 2 H), 1.33 (m, 2 
H), 0.94 (s 5 6 H), 0.90 (m 5 3 H); MS m/z 456 (M+l). 

10 

Example 487: phenvlmethvl l2-[3- (( [2-(ethvloxy > )ethvl1ammo|carbonvn-7-r(4- 
fluorophenypmethyl] -44iydroxy-2-oxo- 1 ,5 -naphthyridm- 1 (2H)~ 
yl]ethvUmethylcarbamate 

15 This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[2- 
(methyl { [(phenylmethyl)oxy]carbonyl} amino)ethyl]-2-oxo- 1 ,2-dihydro- 1 ,5- 
naphthyridine-3-carboxylate employing methods similar to those described in 
Example 475: step 6 and was obtained as a tan solid: ES + MS: 577 (M+H + ). 

20 Example 488: phenylmethyl |2-[7-rf4-fluorophenynmeth^ ^ 
methyl-2-fmethyloxy)ethyl1amin^ 
yl] ethyl} methylcarbamate 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[2- 
25 (methyl {[(phenylmethyl)oxy]carbonyl} amino)ethyl]-2-oxo- 1 ,2-dihydro- 1,5- 
naphthyridine-3-carboxylate employing methods similar to those described in 
Example 475: step 6 and was obtained as a tan solid: ES + MS: 577 (M+H*). 

Example 489: phenylmethyl i2-r7-rf4-fluorophenynmethyll-4-hydroxy-3-(ir3-(lij r - 
30 imidazol- 1 -yDprop vljamino} carbonyl)-2-oxo- 1 ,5-naphthyridin- 1 (2HY 
yl] ethyl} methylcarbamate 
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This compound was prepared from ethyl 7 - [(4-fluorophenyl)methyl] -4-hydroxy- 1 - [2 - 
(methyl { [(phenylmethyl)oxy] carbonyl} amino)ethyl] -2-oxo- 1 ,2-dihydro- 1,5- 
naphthyridine-3-carboxylate employing methods similar to those described in 
Example 475: step 6 and was obtained as a tan solid: ES + MS: 613 (M+H*). 

5 

Example 490: Sodium l-[2-(dimethvlaminoV2"Oxoethvll-7-r(4-fluorophenyl N )methyll" 
3 - { IY3 -hvdrox vprop vDaminol carbonvU -2-oxo- 1 .,2-dihvdro -1,5 -naphthvridin-4-olate 

This compound was prepared from ethyl l-[2-(dimethylamino)-2-oxoethyl]-7-[(4- 
1 0 fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
and 3-amino-l-propanol employing methods similar to those described in Example 
245. The resulting material was triturated with water, covered with EtOH and treated 
with 1 equivalent of IN NaOH solution. Concentration in vacuo afforded the product 
as a white solid: ! H NMR (d 6 -DMSO) 5 10.53 (1H, br), 8.14 (1H, s), 7.25 (3H, m), 
15 7.10 (2H, t, J = 9 Hz), 4.92 (2H, s), 4.49 (1H, br), 3.98 (2H, s), 3.43 (2H, m), 3.25 
(2H, m), 3.07 (3H, s), 2.78 (3H, s), 1.58 (2H, m, J = 6 Hz); AP + MS: 457 (M+H 4 ", 
100). 

Example 491: 7-r(4-Fluorophenvl)methvn-4-hvdroxv-iV-(3-hvdroxypropvlVl-|'(l- 
20 methyl- liy-imidazol-2-vl)methvll-2-oxo- 1 ,2-dihvdro- 1 ,5-naphthvridine-3- 
carboxamide. 

The title compound was prepared in a similar manner to that described in example 
152 using excess amine and ethanol as solvent to provide a white solid. *H NMR 
25 (400 MHz, CD 3 OD) 5 10.19 (s, 1 H), 8.42 (s, 1 H), 8.04 (s, 1 H), 7.11 (m, 2 H), 6.92 
(m ? 2 H), 6.82 (s, 2 H), 5.50 (s, 2 H), 4.07 (s, 2 H), 3.63 (s, 3 H), 3.63 (m, 2 H), 3.52 
(m, 2 H), 1.82 (m, 2 H); HRMS m/z calcd for C 2 4H25N 5 0 4 F (M+H) + 466. 1897, found 
466.1896. 

30 Example 492: phenvlmethvl l2-r7-r(4-fluorophenvl)methvn-4-hvdroxv-3-rir2-(4- 
morpholinvDethyllaminol carbonvlV2-oxo- 1 .5-naphthvridin- 1 (2H)~ 
vl]ethvl}methvlcarbamate hydrochloride 
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This compound was prepared from ethyl 7- [(4-fluorophenyl)methyl] -4-hydroxy- 1 - [2- 
(methyl { [(phenylmethyl)oxy]carbonyl} amino)ethyl]-2-oxo- 1 ,2-dihydro- 1,5- 
naphthyridine-3-carboxylate employing methods similar to those described in 
5 Example 475: step 6 and was obtained as an orange solid: ES + MS: 618 (M+H + ). 

Example 493: phenvlmethvl (2-r7-r(4-fluorophenvnmethvn-4-hvdroxv-3-((r3-r4- 
morpholinvnpropvllammo>carbonvl)-2-oxo-l ,5-naphthvridin-l (2H)- 
vllethvllmethvlcarbamate hydrochloride 

10 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[2- 
(methyl { [(phenylmethyl)oxyjcarbonyl} amino)ethyl]-2-oxo- 1 ,2-dihydro- 1 ,5- 
naphthyridine-3~carboxylate employing methods similar to those described in 
Example 475: step 6 and was obtained as an orange solid: ES 4 " MS: 632 (M+H + ). 

15 

Example 494: 1 -r2-(acetvlammo)ethvl]-7-[(4~fluorophenvl)methvll-4-hvdroxv-A^r2- 
hvdroxv- 1 -methylethylV 2-oxo- 1 ,2-dihydro- 1 .5 -naphthyridine-3 -carboxamide 

Step 1: Synthesis of l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-7V r -(2- 
20 hydroxy- 1 -methylethyl)-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide 
This compound was prepared from l-[2-(l,3-dioxo-l ? 3-dihydro-2 J f/-isoindol-2- 
yl)ethyl]-7-[(4-fluorophenyl)methyl]-4-hydroxy-7V-(2-hydroxy-l-methylethyl)-2-oxo- 
l 3 2-dihydro-l ? 5-naphthyridine-3-carboxamide employing methods similar to those 
described in Example 334 and was obtained as an off-white solid: *H NMR (400 
25 MHz, DMSO-^) 5 ppm 1.18 (d, J=6.78 Hz, 3 H) 2.77 (t, J=6.87 Hz, 2 H) 3.42 - 3.49 
(m, 2 H) 3.99 - 4.09 (m, 2 H) 4.15 (s, 2 H) 4.20 (t, J=6.96 Hz, 2 H) 5.00 (t, ,7=4.85 Hz, 
1 H) 7.09 - 7.17 (m, 2 H) 7.39 (dd, J=8.61, 5.68 Hz, 2 H) 8.13 (s, 1 H) 8.49 (s, 1 H) 
10.41 (d, J=7.69 Hz, 1 H); ES + MS: 415 (M+H + ). 



30 Step 2: Synthesis of l-[2-(acetylamino)ethyl]-7-[(4-fluorophenyl)methyl]-4-hydroxy- 
A^-(2-hydroxy-l-methylethyl)-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxamide 
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This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-N-(2-hydroxy- 1 -methylethyl)-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3- 
carboxamide employing methods similar to those described in Example 338 and was 
obtained as an off-white solid: *H NMR (400 MHz, DMSO-</ 6 ) § ppm 1.19 (d, 
5 .7=6.59 Hz, 3 H) 1.67 (s, 3 H) 3.26 - 3.31 (m, 2 H) 3.48 (t, J=5.04 Hz, 2 H) 4.01 - 4.11 
(m, 1 H) 4.14 (s, 2 H) 4.25 (t, .7=6.68 Hz, 2 H) 5.01 (t, .7=5.22 Hz, 1 H) 7.1 1 - 7.17 (m, 
2 H) 7.38 - 7.44 (m, 2 H) 8.04 (t, .7=5.86 Hz, 1 H) 8.20 (d, .7=1.10 Hz, 1 H) 8.56 (d, 
.7=1.46 Hz, 1 H) 10.37 (d, .7=7.87 Hz, 1 H); ES + MS: 457 (M+H^). 

10 Example 495 : l-[2-(acetvlammo^ethvl]-7-[f4-ffa^ 

(methyloxv^ethvl] -2-oxo- 1 ,2-dihvdro- 1 «5-naphthvridine-3-carboxamide 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-N-[2-(methyloxy)ethyl]-2-oxo-l,2-dihydro-l,5-naphthyridine-3- 
15 carboxamide employing methods similar to those described in Example 456 and was 
obtained as a tan solid: l U NMR (400 MHz, DMSO-d 6 ) 5 ppm 1.67 (s, 3 H) 3.27 - 
3.32 (m, 5 H) 3.49 - 3.58 (m, 4 H) 4.14 (s, 2 H) 4.26 (t, .7=6.50 Hz, 2 H) 7.08 - 7.17 
(m, 2 H) 7.41 (dd, .7=8.61, 5.68 Hz, 2 H) 8.04 (t, .7=5.95 Hz, 1 H) 8.20 (s, 1 H) 8.56 
(d, .7=1.28 Hz, 1 H) 10.38 (t, .7=5.22 Hz, 1 H) 17.08 (s, 1 H); ES + MS: 457 (M+H 4 "). 

20 

Example 496: l-r2-(acetvlamino)ethvl1-7-r(4-fluorophenvDmethvl1-4--hvdroxv-A^ 13- 
[(l-methvlethvl)oxv1propvU-2-oxo-L2-dihvdro-l,5-naphthvridine-3-carboxamide 

Step 1: Synthesis of l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-7V-{3- 
25 [(1 -methylethyl)oxy]propyl} -2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3 -carboxamide 
This compound was prepared from l-[2-(l,3-dioxo-l,3-dihydro-2H-isoindol-2- 
yl)ethyl]-7-[(4-fluorophenyl)methyl]-4-hydroxy-N-{3-[(l-methylethyl)oxy]propyl}-2- 
oxo-l,2-dihydro-l, 5 -naphthyridine-3 -carboxamide employing methods similar to 
those described in Example 334 and was obtained as a tan solid: ES + MS: 457 
30 (M+H + ). 
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Step 2: Synthesis of l-[2-(acetylamino)ethyl]^ 

N- {3-[(l -methylethyl)oxy]propyl} -2-oxo-l ,2-dihydro-l,5-naphthyridine-3- 
carboxamide 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
5 hydroxy-N- {3-[(l-methylethyl)oxy]propyl} -2-oxo-l ? 2-dihydro-l 5 5-naphthyridine-3- 
carboxamide employing methods similar to those described in Example 338 and was 
obtained as an off-white solid: ES + MS: 499 (M+H + ). 

Example 497: Phenvlmethvl i3-r7-r(4-fluorophenvl > )methvl1-4-hvdroxv-3-irr2- 
10 hvdroxvethvl)amino]carbonvl) -2-oxo- 1 ,5-naphthvridin- 1 (2H)- 
vllprop vll methvlcarbamate 

Phenylmethyl [3,3-bis(ethyloxy)propyl]methylcarbamate. A solution of 
phenylmethyl [3,3 -bis(ethyloxy)propyl] carbamate (4.17 g, 14.8 mmol, J. Med. Chern. 

15 1998 41, 3919-3922) in anhydrous DMF (15 mL) under nitrogen at ambient 
temperature was treated LiHMDS (l.O M in THF, 17.8 mL, 17.8 mmol). After 
stirring 5 min., methyl iodide (1.11 mL, 17.8 mmol) was added. After stirring an 
additional 15 min., the reaction mixture was quenched by addition of saturated brine, 
water and Et 2 0. After separation of the phases, the aqueous layer was back-extracted 

20 with Et20. The combined organic phases were washed with brine, dried over 

anhydrous MgSC>4, filtered, evaporated in vacuo and purified on silica gel eluting with 
25% EtOAc in Hexanes to provide the product as an oil: l H NMR (CDC1 3 ) S 7.28- 
7.38 (5H, m), 5.12 (2H, s), 4.45-4.56 (1H, m), 3.29-3.68 (6H, m), 2.92 (3H, s), 1.81- 
1.90 (2H, m), 1.11-1.23 (6H, m); ES + MS: 318 (M+Na + ). 

Phenylmethyl methyl(3-oxopropyl) carbamate. A mixture of phenylmethyl [3,3- 
bis(ethyloxy)propyl]methylcarbamate (2.982 g, 10.1 mmol) and TFA (15 mL) was 
stirred at ambient temperature for 30 min. The reaction was evaporated in vacuo and 
the residue was purified on silica gel eluting with 30% EtOAc in hexanes to provide 
30 the product as an oil: : l U NMR (d 6 -DMSO) 5 9.63 (1H, s), 7.26-7.36 (5H, m), 5.02 
(2H, b), 3.48 (2H, b), 2.75-2.85 (3H, m), 2.64 (2H, b); ES + MS: 244 (M+Na + ). 
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Ethyl 5-[(4-fluorophenyl)methyl]-3-{[3- 
(methyl {[(phenylmethyl)oxy]carbonyl}^ 

A mixture of ethyl 3-amino-5-(4-fluorobenzyl)-2-pyridinecarboxylate (1.21 g, 4.10 
mmol) and phenylmethyl methyl(3-oxopropyl)carbamate (1.63 g, 7.39 mmol) in 
5 glacial acetic acid (15 mL) was treated with sodium trisacetoxyborohydride (1.74 g, 
8.21 mmol) and stirred under nitrogen at ambient temperature. After approximately 1 
hour, additional sodium triacetoxyborohydride (LOO g, 4.72 mmol) was added. After 
an additional 3-4 hours, additional phenylmethyl methyl(3-oxopropyl)carbamate (1.00 
g, 4.52 mmol) and sodium triacetoxyborohydride (1.00 g, 4.72 mmol) was added. 

10 The reaction mixture was evaporated in vacuo and the residue was dissolved in 

CH2CI2 and treated with 2N KOH. After separating the layers, the aqueous phase was 
back-extracted with CH 2 C1 2 and the combined organic layers were washed with water, 
dried over IvlgS04, filtered, evaporated in vacuo and purified on silica eluting with 
3% MeOH in CH 2 C1 2 to provide the product as an oil: *H NMR (CDC1 3 ) 5 7.88 (1H, 

15 s), 7.77 (1H, s), 7.26 -7.37 (5H, m), 7.11 (2H, b), 6.97 (2H, t, J = 8.8), 6.74 (1H, d, J 
= 31 Hz), 5.12 (2H, s), 4.42 (2H, q, J = 7 Hz), 3.90 (2H, s), 3.41 (2H, t, J - 7), 3.06- 
3.20 (2H, m), 2.92 (3H, s), 1.86 (2H, b), 1.42 (3H, t, J = 7 Hz); ES + MS: 480 (M+H + ). 

Ethyl 7-[(4-fluorophenyl)methyl] -4-hydroxy- 1 -[3- 
20 (methyl {[(phenylmethyl)oxyjcarbonyl} amino)propyl]-2-oxo- 1 ,2-dihydro- 1 ,5- 

naphthyridine-3-carboxylate. This compound was prepared in two steps from ethyl 5- 
[(4-fluorophenyl)methyl]-3- {[3- 

(methyl{[(phenylmethyl)oxy]carbonyl}amino)propyl]amino}-2-pyridinecarboxylate 
and ethyl 3-chloro-3-oxopropionate employing methods similar to those described in 
25 Example 457, Steps 3-4. The product was obtained as a white solid: : *H NMR (d 6 ~ 
DMSO, 80 °C) 8 8.65 (1H, b), 7.73 (1H, b), 7.23-7.39 (7H, m), 7.10 (2H, t, J = 7 Hz), 
5.05 (2H, s), 3.90-4.12 (4H, m), 3.40 (2H, q, J = 7 Hz), 3.32 (2H, b), 2.85 (3H, s), 
1.74 (2H, b), 1.09 (3H, t, J - 7 Hz); ES + MS: 470 (M+Na + ). 

30 Phenylmethyl {3-[7-[(4-fluorophenyl)methyl]-4-hydroxy-3-{[(2- 
hydroxyethyl)amino]carbonyl} -2-oxo- 1 ,5-naphthyridin- 1 (2H)- 
yl]propyl}methylcarbamate. A mixture of ethyl 7-[(4-fluorophenyI)methyl]-4- 
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hydroxy- 1 - [3 -(methyl { [(phenylmethyl)oxy]carbonyl} amino)propyl] -2-oxo- 1 ? 2- 
dihydro-l 5 5-naphthyridine-3-carboxylate (20 mg ? 0.036 mmol) and 2-aminoethanol 
(13 jaL, 0.22 mmol) were combined in EtOH (2 mL) and heated for 15 min. at 125 °C 
in a microwave vessel. Additional 2-aminoethanol (50 jj,L, 0.84 mmol) was added 
5 and the reaction was heated at 150 °C for 20 min. The mixture was evaporated in 
vacuo and partitioned between CH 2 C1 2 and IN NaHS0 4 . After separating the layers, 
the aqueous phase was back-extracted with CH 2 C1 2 . The combined organic layers 
were dried over MgSC>4, filtered, evaporated in vacuo and triturated with Et 2 0 to 
provde the product as a white solid: : l H NMR (d 6 -DMSO) 5 10.37 (1H, b), 8.54 (1H, 
10 s), 7.93-8.03 (1H, m), 7.17-7.40 (7H, m), 7.1 1 (2H, t, J - 9 Hz), 4.89-5.09 (3H, m), 
4.12-4.22 (4H, m), 3.52-3.58 (2H, m), 3.40-3.45 (2H, m), 3.29 (3H, s), 2.81-2.88 (2H, 
m), 1.78 (b, 2H); ES + MS: 563 (M+H + ). 

Example 498: phenvlmethvl (3-[7-[(4-fluorophenvl)methvl1-4-hvdroxv-3-l[(2- 
15 hydroxy- 1 -methvlethyDaminolcarbonyl} -2-oxo- 1 ,5-naphthvridin- 1 (2H)- 
yl lpropyllmethvlcarbamate 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[3- 
(methyl{[(phenylmethyl)oxy]carbonyl}amino)propyl]-2-oxo-l,2-dihydro-l,5- 
20 naphthyridine-3 -carboxylate and 2-amino- 1 -propanol 

using conditions similar to Step 5 from Example 497 and obtained as a white solid: 
ES^MS: 577(M+H + ). 

Example 499: phenvlmethvl (3-[7-r(4-fluorophenvl > )methvl1-4-hydroxv-2-oxo-3- 
25 { | r (tetrahvdro-2-furanvlmethvl)aminolcarbonvU - 1 ,5-naphthvridin- 1 (2H)- 
yl lpropyll methvlcarbamate 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[3- 
(methyl { [(phenylmethyl)oxy] carbonyl } amino)propyl] -2-oxo- 1 ,2-dihydro- 1 ,5- 
30 naphthyridine-3 -carboxylate and (tetrahydro-2-furanylmethyl)amine using conditions 
similar to Example 497: ES + MS: 603 (M+H*). 
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Exam ple 500: Phenvlmethvl {3-r3-({r2-rethvloxv)ethvllamino>carbonvlV7-rr4- 
fluorophenvDmethvl] -4-hvdrox v-2-oxo- 1 .5-naphthvridin- 1 (2HV 
vl ]propvl}methvlcarbamate 

5 

This compound was prepared from ethyl 7-[(4-fluorpphenyl)methyl]-4-hydroxy-l-[3- 
(methyl{[(phenylmethyl)oxy]carbonyl}amino)propyl]-2-oxo-l ? 2-dihydro-l,5- 
naphthyridine-3-carboxylate and 2-(ethyloxy)ethanamine using conditions similar to 
Step 5 from Example 497 and obtained as a white solid: ES + MS: 591 (M+H + ). 

10 

Example 501: Phenvlmethvl l347-rf4-fluorophenvnmethvn-4-hvdroxv-3-irr2- 
hydroxypropvl^amino] carbonyl} -2-oxo-L5-naphthvridin-l (2HV 
vl ]propvl}methvlcarbamate 

1 5 This compound was prepared from ethyl 7- [(4~fluorophenyl)methyl] -4-hydroxy- 1 - [3 - 
(methyl { [(phenylmethyl)oxy] carbonyl} amino)propyl] -2-oxo- 1 ,2-dihydro- 1,5- 
naphthyridine-3-carboxylate and l-amino-2-propanol using conditions similar to Step 
5 from Example 497 and obtained as a white solid: ES + MS: 577 (M+H*). 

20 Example 502: Phenvlmethvl l347-r(4-fluorophenvnmethvl1-4-hvdroxv-34((2-r(l- 
methvlethvPoxv] ethyl} amino^carbonvl] -2-oxo- 1 .5-naphthvridin- 1 ( 2HV 
vllpropvllmethvlcarbamate 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[3- 
25 (methyl { [(phenylmethyl)oxy] carbonyl} amino)propyl] -2-oxo- 1 ,2-dihydro- 1,5- 

naphthyridine-3-carboxylate and 2-[(l -methylethyl)oxy]ethanamine using conditions 
similar to step 5 from Example 497 and obtained as a white solid: ES + MS: 605 
(M+H + ). 

30 Example 503: Phenvlmethvl l3-r7-rr4-fluorophenvnmethvl]-4-hvdroxv-3-irr4- 
hvdroxybutvl)amino"l carbonyl} -2-oxo- 1 ,5-naphthvridin- 1 (2HV 
vll prop vl} methylcarbamate 
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This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[3- 
(methyl {[(phenylmethyl)oxy]carbonyl} amino)propyl] -2-oxo- 1 ,2-dihydro- 1 ,5- 
5 naphthyridine-3-carboxylate and 4-amino- 1 -butanol using conditions similar to Step 5 
from Example 497 and obtained as a white solid: ES + MS: 591 (M+H 4 ). 

Example 504: phenvlmethvl i2-r7-r(4-fluorophenvl)methvl1-4-hydroxy-3-r( i3-fn- 
methvlethyDoxv1propvl>amino)carbonvl1-2"OXO-L5"naphthvridin-U2i/)- 
10 vl] ethyl) methvlcarbamate - l34(l-methvlethyl)oxv1propvl) amine (1:1) 

This compound was prepared from ethyl 7~[(4-fluorophenyl)methyl]-4-hydroxy-l-[2- 
(methyl{[(phenylmethyl)oxy]carbonyl} amino)ethyl]-2-oxo-l ,2-dihydro-l ,5- 
naphthyridine-3 -carboxylate employing methods similar to those described in 
15 Example 475: step 6 and was obtained as a white solid: ES + MS: 605 (M+H + ). 

Example 505: phenvlmethvl l2-r7-r(4-fluorophenvnmethvl>4-hydroxv-3-[({2-[(2~ 
hvdrox yethvDoxvl ethyl) amino)carbQnvl1-2-oxo~ 1 ,5-naphthvridin- 1 (2H)- 
vl] ethyl) methylcarbamate - 2-[(2-aminoethyl)oxylethanol (1:1) 

20 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[2- 
(methyl{[(phenylmethyl)oxy]carbonyl}amino)ethyl]-2-oxo-l ? 2-dihydro-l ? 5- 
naphthyridine-3-carboxylate employing methods similar to those described in 
Example 475: step 6 and was obtained as a white solid: ES + MS: 593 (M+H + ). 

25 

Example 506: phenvlmethvl l2"f7~r(4-fluorophenyl)methvl1-4-hvdroxv-3-(r(2- 
hydroxy- 1 -methvlethvl)amino]carbonvl) -2~oxo- 1 ,5-naphthvridin- l(2H)~ 
vl] ethyl Imethvl carbamate - 2-amino~l-propanol (1:1) 



30 This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[2- 
(methyl {[(phenylmethyl)oxy]carbonyl} amino)ethyl]-2-oxo-l ? 2-dihydro-l ,5- 



WO 2005/077050 



PCT/US2005/004085 



314 

naphthyridine-3 -carboxylate employing methods similar to those described in 
Example 475: step 6 and was obtained as a white solid: ES + MS: 563 (M+H*). 

Exam ple 507: phenvlmethyl l247-r(4-fluorophenvDmethvn-4-hvdroxv-3-r((2-r(l- 
5 methvlethvDoxvl ethyl) amino)carbonvl1-2-oxo- 1 ,5-naphthyridin- 1 (27/)- 
vllethvlimethylcarbamate - l2-[(l~methvlethvnoxv1ethvl>amine (1:1) 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[2- 
(methyl{[(phenylmethyl)oxy]carbonyl}amino)ethyl]~2-oxo-l ? 2-dihydro-l ? 5- 

10 naphthyridine-3-carboxylate employing methods similar to those described in 

Example 475: step 6 and was obtained as a tan solid: l H NMR (400 MHz, DMSO-rf 6 ) 
8 ppm 1.08 (td, J=6.86, 4.39 Hz, 12 H) 2.84 (d, 7-5.85 Hz, 3 H) 3.36 (q, .7=6.95 Hz, 4 
H) 3.46 - 3.53 (m, 6 H) 3.55 - 3.58 (m, 1 H) 4.04 (s, 1 H) 4.12 (s, 1 H) 4.42 (t, J=5.40 
Hz, 2 H) 4.58 (s, 1 H) 4.84 (s, 1 H) 6.91 (d, J=4.94 Hz, 1 H) 7.05 - 7.15 (m, 3 H) 7.16 

15 - 7.19 (m, 1 H) 7.25 - 7.36 (m, 4 H) 7.99 (d, J=65.68 Hz, 1 H) 8.50 (d, .7=24.52 Hz, 1 
H) 8.47 (s, 1 H) 10.35 (d, .7=25.62 Hz, 1 H); ES + MS: 591 (M+H+). 

Example 508: phenvlmethyl (2-r7-[(4-fluorophenvDmethvl1-4"hvdroxv-2-oxo~3-(lf2- 
(2-oxo- 1 -imidazolidmvOethvnamino } carbonyD- 1 ,5-naphthvridin- 1 (2H)- 
20 vllethyllmethylcarbamate - l-(2-aminoethvlV2-imidazolidinone (1:1) 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[2- 
(methyl{[(phenylmethyl)oxy]carbonyl} amino)ethyl]-2-oxo-l ,2-dihydro-l,5- 
naphthyridine-3 -carboxylate employing methods similar to those described in 

25 Example 475 : step 6 and was obtained as a white solid: T H NMR (400 MHz, DMSO- 
d 6 @ 90 °C) 8 ppm 2.67 (t, J=6.50 Hz, 2 H) 2.86 (s, 3 H) 3.05 (t, .7=6.50 Hz, 2 H) 3.19 
- 3.25 (m, 3 H) 3.28 (t, 7=6.40 Hz, 3 H) 3.34 - 3.43 (m, 4 H) 3.50 - 3.57 (m, 4 H) 4.11 
(s, 2 H) 4.41 (t, J=6.04 Hz, 2 H) 4.85 (br. s., 2 H) 5.89 (s, 1 H) 6.00 (s, 1 H) 7.05 - 
7.11 (m, 2 H) 7.13 - 7.16 (m, 2 H) 7.26 - 7.33 (m, 5 H) 7.88 (s, 1 H) 8.48 (s, 1 H) 

30 10.25 - 10.31 (m, 1 H); ES + MS: 617 (M+H + ). 
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Example 509: phenvlmethvl (2-[7-r(4-fluorophenyDmethvn-4-hvdroxv-2-oxo-3- 

i [Y tetrahvdro-2-furanvlmethvl)amino] carbonvl) -1.5 -naphthvridin- 1 (2H)- 

i 

vl]ethvl>methvlcarbamate - ftetrahvckQ-2-furanvlmethvDamine (1:1) 

5 This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[2- 
(methyl { [(phenylmethyl)oxy]carbonyl} amino)ethyl] -2-oxo- 1 ,2-dihydro- 1 ,5- 
naphthyridine-3-carboxylate employing methods similar to those described in 
Example 475: step 6 and was obtained as a white solid: ES + MS: 589 (M+H + ). 

10 Example 510: l-[2-(acetvlamino)ethvl1-7-r(4-fluorophenvDmethvl1-4-hvdroxv~jV-ri" 
methvl-2-(methvloxv)ethvr| -2-oxo- 1 .2-dihvdro- 1 3 5-naphthvridine-3 -carboxamide 

Step 1 : Synthesis of 1 -(2-aminoethyl)-7-[(4-fluorophenyl)methyl] -4-hydroxy-iV- [ 1 - 
methyl-2-(methyloxy)ethyl] -2-oxo- 1 ,2-dihydro- 1 , 5-naphthyridine-3 -carboxamide 

15 This compound was prepared from ethyl l-[2-(l ? 3-dioxo-l ? 3-dihydro-2H-isoindol-2- 
yl)ethyl]-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l ? 2-dihydro-l ? 5- 
naphthyridine-3-carboxylate employing methods similar to those described in 
Example 422 and was obtained as an orange solid: *H NMR (400 MHz, DMSO-c/ 6 ) 5 
ppm 1.09 - 1.21 (m, 5 H) 3.26 - 3.29 (m, 3 H) 3.39 (d, J=4.94 Hz, 2 H) 4.08 - 4.14 (m, 

20 2 H) 4.14 - 4.23 (m, 1 H) 4.28 (s, 2 H) 7.02 - 7.13 (m, 2 H) 7.26 - 7.37 (m ? 2 H) 8.11 
(s, 1 H) 8.49 (s, 1 H) 10.36 (d, J=7.87 Hz, 1 H); ES + MS: 429 (M+H + ). 

Step 2: Synthesis of l-[2-(acetylamino)ethyl]-7-[(4-fluorophenyl)methyl]-4-hydroxy- 
N- [ 1 -methyl-2-(methyloxy)ethyl] -2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 - 
25 carboxamide 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-N-[l-methyl-2-(methyloxy)ethyl]-2-oxo-l,2-dihydro-l,5-naphthyridine-3- 
carboxamide employing methods similar to those described in Example 338 and was 
obtained as an off-white solid: *H NMR (300 MHz, DMSO-d 6 ) 5 ppm 1.20 (d, 
30 JM5.74 Hz, 3 H) 1.67 (s, 3 H) 3.24 - 3.30 (m, 2 H) 3.31 (s, 3 H) 3.43 (d, J-4.91 Hz, 2 
H) 4.14 (s, 2 H) 4.18 - 4.29 (m, 3 H) 7.10 - 7.18 (m, 2 H) 7.38 - 7.44 (m, 2 H) 8.04 (t, 
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7=5.97 Hz, 1 H) 8.18 (s, 1 H) 8.55 (s, 1 H) 10.40 (d, 7=8.42 Hz, 1 H); ES + MS: 471 
(M+H + ). 

Example 511: l-r2-(acetvlamino)ethvl]-7-[(4-flu^ 
5 Af-[3-f2-oxo-l-pvrrolidin^^ 

Step 1: Synthesis of l~(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo- 
N- [3 -(2-oxo- 1 -pyrrolidinyl)propyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide 
This compound was prepared from l-[2-(13~dioxo-l,3-dihydro-2H-isoindol-2- 

1 0 yl)ethyl]-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-N-[3-(2-oxo- 1 - 

pyrrolidinyl)propyl]-l ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide employing 
methods similar to those described in Example 334 and was obtained as an orange 
solid: *H NMR (400 MHz, DMSO-</ 6 ) 5 ppm 1.69 - 1.79 (m, 2 H) 1.88 - 1.96 (m, 2 
H) 2.22 (t, 7=7.97 Hz, 2 H) 2.93 (s, 2 H) 3.20 - 3.27 (m, 4 H) 3.34 - 3.39 (m, 4 H) 

15 4.16 (s, 2 H) 4.35 (s, 2 H) 7.14 (t, 7=8.70 Hz, 2 H) 7.30 - 7.41 (m, 2 H) 8.14 (s, 1 H) 
8.53 (s, 1 H) 10.29 (s, 1 H); ES* MS: 482 (M+H + ). 

Step 2: Synthesis of l-[2-(acetylamino)ethyl]-7-[(4-fluorophenyl)methyl]-4-hydroxy- 
2-oxo-iV-[3-(2-oxo- 1 -pyrrolidinyl)propyl]- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 
20 carboxamide 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-2-oxo-N-[3 -(2-oxo- 1 -pyrrolidinyl)propyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 - 
carboxamide employing methods similar to those described in Example 338 and was 
obtained as an off-white solid: *H NMR (300 MHz, DMSO-<4) 8 ppm 1.68 (s, 3 H) 
25 1.69- 1.81 (m, 7=6.91,6.91,6.91,6.91 Hz,2H) 1.92 (qd, 7=7.58, 7.44 Hz, 2 H) 2.22 
(t, 7=7.93 Hz, 2 H) 3.21 - 3.29 (m, 4 H) 3.34 - 3.39 (m, 4 H) 4.14 (s, 2 H) 4.26 (t, 
7=6.25 Hz, 2 H) 7.10 - 7.18 (m, 2 H) 7.38 - 7.46 (m, 2 H) 8.05 (t, 7=5.62 Hz, 1 H) 
8.19 (s, 1 H) 8.54 (s, 1 H) 10.33 (t, 7=5.76 Hz, 1 H); ES + MS: 524 (M+H^). 

30 Example 512: l-|"2-facetvlamino)ethvl1-7-[(4-fluorophenvl)methvl1-4-hvdroxv-iV-ri- 
(hvdroxvtnethvl)-2-methvlpropvll-2-oxo- 1 ,2-dihydro- 1 .5-naphthyridine-3- 
carboxamide 
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Step 1: Synthesis of l-(2-aminoethyl)-7-[(4-fluorophenyl^^ 

(hydroxymethyl)-2-methylpropyl]-^^ 

carboxamide 

5 This compound was prepared from ethyl l-[2-(l,3-dioxo-l,3-dihydro-2H-isoindol-2- 
yl)ethyl] -7-[(4-fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5 - 
naphthyridine-3 -carboxylate employing methods similar to those described in 
Example 422 and was obtained as an off-white solid: *H NMR (400 MHz, DMSO-d 6 ) 
5 ppm 0.85 - 0.95 (m, 8 H) 1.96 - 2.01 (m, 1 H) 2.83 (t, J=6.87 Hz, 2 H) 3.48 (d, 
10 .7=9.89 Hz, 2 H) 3.57 (d, .7=13.55 Hz, 1 H) 3.82 - 3.88 (m, 1 H) 4.17 (s, 2 H) 4.20 - 
4.31 (m, 2 H) 4.88 (s, 1 H) 7.15 (t, .7=8.88 Hz, 2 H) 7.34 - 7.43 (m, 2 H) 8.16 (s, 1 H) 
8.52 (d, ,7=1.28 Hz, 1 H) 10.44 (d, J=7.88 Hz, 1 H); ES + MS: 443 (M+H + ). 

Step 2: Synthesis of l-[2-(acetylamino)ethyl]-7-[(4-fluorophenyl)methyl]-4-hydroxy- 

15 AH3-hydroxy-2,2-dimethylpropyl}^^ 
carboxamide 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-N-[ 1 -(hydroxymethyl)-2-methylpropyl] -2-oxo- 1 ,2-dihydro- 1,5- 
naphthyridine-3 -carboxamide employing methods similar to those described in 
20 Example 338 and was obtained as an off-white solid: ! H NMR (400 MHz, DMSO-J 6 ) 
8 ppm 0.89 - 1.00 (m, 8 H) 1.27 (s, 1 H) 2.04 (dd, 7=13.54, 6.77 Hz, 1 H) 2.99 (s, 2 
H) 3.35 (q, 7=6.28 Hz, 2 H) 3.51 - 3.62 (m, 3 H) 3.87 - 3.94 (m, 1 H) 4.17 (s, 2 H) 
4.28 - 4.33 (m, 1 H) 7.04 - 7.14 (m, 2 H) 7.38 (dd, J=8.42, 5.49 Hz, 2 H) 7.76 (s, 1 H) 
8.10 (s, 1 H) 8.52 (s, 1 H) 10.34 (d, .7=7.68 Hz, 1 H); ES + MS: 485 (M+H+). 

25 

Example 513: l-[2-(acetvlamino > )ethvl1-7~[r4-fluorophenvl^methvl]-4-hvdroxv-2-oxo- 
N~ [2-(2-oxo- 1 -imidazolidinvDethvll - 1 .2-dihvdro- 1 „ 5 -naphthyridine-3 -carboxamide 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
30 hydroxy-2-oxo-N-[2-(2-oxo- 1 -imidazolidinyl)ethyl]- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 - 
carboxamide employing methods similar to those described in Example 338 and was 
obtained as an off-white solid: ES + MS: 51 1 (M+H^). 
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Example 514: l-\2-( acetylaminotethyr|-7-[ (4-fluorophenynmethyiy^ 
hvdroxy-2,2-dimethvlprot)ylV2-oxo-l ,2-dihvdro-L5-naphthvridine-3-carboxamide 

5 Step 1: Synthesis of l-(2-aminoethyl)-7~[(4-flu^^ 
hydroxy-2,2-dimethylpropyl)-2-oxo-l,2-dih^ 

This compound was prepared from ethyl ^^-(l^-dioxo-l^S-dihydro^H-isoindol^- 
yl)ethyl]-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l ,2-dihydro-l ,5- 
naphthyridine-3-carboxylate employing methods similar to those described in 
10 Example 422 and was obtained as an off-white solid: L H NMR (400 MHz, DMSO-d 6 ) 
8 ppm 0.87 (s, 6 H) 2.94 (t, 7=6.23 Hz, 2 H) 3.21 (d, 7=4.58 Hz, 2 H) 3.28 (d, 7=6.04 
Hz, 4 H) 4.17 (s, 2 H) 4.36 (t, 7=6.23 Hz, 2 H) 4.78 (t, 7=5.13 Hz, 1 H) 7.12 - 7.17 
(m, 2 H) 7.39 (dd, .7=8.70, 5.40 Hz, 2 H) 8.12 (s, 1 H) 8.54 (s, 1 H) 10.43 (s, 1 H); 
ES + MS:443 (M+H+). 

15 

Step 2: Synthesis of l-[2-(acetylamino)ethyl]-7-[(4-fluorophenyl)methyl]-4-hydroxy- 

iV-(3-hydroxy-2,2-dimethylpropyl>^ 

carboxamide 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
20 hydroxy-N-(3 -hydroxy-2,2~dimethylpropyl)-2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine- 3 - 
carboxamide employing methods similar to those described in Example 338 and was 
obtained as a white solid: *H NMR (400 MHz, DMSO- d 6 ) 5 ppm 0.87 (s, 6 H) 1 .68 
(s, 3 H) 3.20 (d, 7=5.12 Hz, 2 H) 3.24 - 3.32 (m, 4 H) 4.14 (s, 2 H) 4.27 (t, 7=6.40 Hz, 
2 H) 4.80 (t, 7=5.12 Hz, 1 H) 7.14 (ddd, .7=8.97, 6.59, 2.20 Hz, 2 H) 7.38 - 7.43 (m, 2 
25 H) 8.03 (t, J=6.13 Hz, 1 H) 8.19 (d, 7=1.10 Hz, 1 H) 8.55 (s, 1 H) 10.47 (s, 1 H); ES + 
MS: 485 (M+H + ). 

Example 515:1 -\2A acetvlamino)ethvl1-7-[f 4"fluorophenvl > )methvl1-4-hvdroxv-iV-f2- 
hydroxy- 1 , 1 -dimethvlethvlV 2-oxo- 1 ,2-dihvdro- 1 . 5 -naphthvridine-3- carboxamide 

30 

Step 1: Synthesis of l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-A/-(2-- 
hydroxy- 1 , 1 -dimethylethyl)-2-oxo~ 1 ,2-dihydro- 1 , 5 -naphthyridine-3 - carboxamide 
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This compound was prepared from ethyl l-[2-(l,3-dioxo-l,3-dihydro- 
yl)ethyl] -7- [(4-fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5- 
naphthyridine-3-carboxylate employing methods similar to those described in 
Example 422 and was obtained as an off-white solid: X H NMR (400 MHz, DMSO-rf 6 ) 
5 8 ppm 1.35 (s, 6 H) 2.76 - 2.85 (m, 2 H) 3.29 (s, 2 H) 3.47 (s, 2 H) 4.16 (s, 2 H) 4.24 
(t, J=6.96 Hz, 2 H) 5.14 (s, 1 H) 7.14 (t, 7=8.88 Hz, 2 H) 7.39 (dd, J=8.61, 5.49 Hz, 2 
H) 8.15 (d, .7=1.46 Hz, 1 H) 8.51 (d, .7=1.65 Hz, 1 H) 10.51 (s, 1 H); ES + MS: 429 
(M+H + ). 

10 Step 2: Synthesis of l-[2-(acetylamino)ethyl]-7-[(4-fluorophenyl)methyl]-4-hydroxy- 
7V-(2-hydroxy- 1 , 1 -dimethylethyl)-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 - 
carboxamide 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-N-(2-hydroxy-l,l-dimethylethyl)~2-oxo-l,2-dihydro-l,5-naphthyridine-3- 
15 carboxamide employing methods similar to those described in Example 338 and was 
obtained as an orange solid: *H NMR (400 MHz, DMSO-d 6 ) 5 ppm 1.34 (s, 6 H) 1.66 
(s, 3 H) 3.23 - 3.29 (m, 2 H) 3.46 (s, 2 H) 4.12 (s, 2 H) 4.22 (t, J=6.22 Hz, 2 H) 5.13 
(s, 1 H) 7.10 - 7.15 (m, 2 H) 7.37 - 7.43 (m, 2 H) 8.03 (t, ,7=5.85 Hz, 1 H) 8.17 (d, 
J=1.46 Hz, 1 H) 8.53 (d, J=1.46 Hz, 1 H) 10.48 (s, 1 H); ES + MS: 471 (M+H + ). 

20 

Example 516: jV-[(2igV23~DihvdroxYpropyl]-7-[(4-fluorophenvnmethvll-4-hvdroxv- 
1 -methvl-2-oxo- 1 ,2-dihvdro- 1 ,5-naphthvridine-3-carboxamide. 

25 In a similar manner to that described in example 196, from ethyl 7-[(4- 

fluorophenyl)methyl] -4-hydroxy- 1 -methyl-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3 - 
carboxylate (50 mg, 0.140 mmol) and (2i?)-3-amino-l,2-propanediol (0.03 mL, 0.42 
mmol) was prepared A r -[(2i?)-2,3-dihydroxypropyl]-7-[(4-fluorophenyl)methyl]-4- 
hydroxy- 1 -methyl-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide (39 mg, 68% 

30 yield) as a white solid. *H NMR (RMSO-rf 
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6 ) 5 10.44 (br s, 1 H), 8.53 (s, 1 H), 8.01 (s, 1 H), 7.40-7.36 (m, 2 H), 7.15-7.10 (m ? 2 
H), 5.06 (m, 1 H), 4.77 (m, 1 H), 4.16 (s, 2 H), 3.61-3.55 (m, 4 H), 3.39 (m, 1 H), 3.24 
(m, 1 H); MS m/z 402 (M+l). 

5 Example 517: Sodium l-[2-(DimethvlaminoV2-oxoethvl1-7-(4-fluorobenzvlV3- 
( I rf2ff>-2-hvdroxvpropyl] amino I carbon vlV2-oxo- 1 ,2-dihvdro- 1 ,5-naphthvridin-4- 
olate 



The compound in example 339 was treated in a similar manner to example 166 to 
10 give a white solid: ! H NMR (d 6 -DMSO) 5 10.48 (1H, m), 8.15 (1H, s), 7.30 (1H, s), 
7.26 (2H, m), 7.10 (2H, m) 5 4.93 (2H, s), 4.76 (1H, m), 3.99 (2H, s), 3.68 (1H, m), 
3.17 (2H, m), 3.08 (3H, s), 2.78 (3H, s), 1.04 (3H, d, J-6Hz). 

Example 518: l-r2-(|"(dimethvlammo)carbonvl]amino>ethvl)-7-['(4- 
15 fluorophenvDmethvll-4-h^ 

dihvdro- 1 ,5 -naphthyridine-3-carboxamide 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-2-oxo-N-[2-(2-oxo- 1 -imidazolidinyl)ethyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 - 

20 carboxamide employing methods similar to those described in Example 450 and was 
obtained as a tan solid: l U NMR (300 MHz, DMSO-d 6 ) 8 ppm 2.70 (s, 6 H) 3.19 - 
3.31 (m, 6 H) 3.34 - 3.44 (m, 2 H) 3.52 (q, 7=6.22 Hz, 2 H) 4.12 (s, 2 H) 4.25 (t, 
J=6.53 Hz, 2 H) 6.38 (s, 1 H) 6.53 - 6.59 (m, 1 H) 7.14 (t, J=8.91 Hz, 2 H) 7.40 (dd, 
J=8.84, 5.48 Hz, 2 H) 8.29 (s, 1 H) 8.53 (d, J=1.40 Hz, 1 H) 10.33 (t, J=6.60 Hz, 1 H) 

25 17.07 (s, 1 H); ES* MS: 540 (M+H + ). 

Example 519: l-(2-(r(dimethvlaminote^ 

fluorophenvDmethvll-4-h^ 

naphthvridine-3-carboxamide 

30 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-N-[2-(methyloxy)ethyl]-2-oxo-l,2-dihydro-l,5-naphthyridine-3- 
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carboxamide employing methods similar to those described in Example 450 and was 
obtained as an off-white solid: "H NMR (300 MHz, DMSO-</ 6 ) 5 ppm 1.71 (s, 1 H) 
2.70 (s, 6 H) 3.22 - 3.30 (m, 2 H) 3.31 (s, 3 H) 3.49 - 3.58 (m, 4 H) 4.12 (s, 2 H) 4.25 
(t, JM5.46 Hz, 2 H) 6.55 (t, .7=5.55 Hz, 1 H) 7.11 - 7.18 (m, 2 H) 7.37 - 7.43 (m, 2 H) 
5 8.28 (d, J=l .40 Hz, 1 H) 8.53 (d, .7=1 .40 Hz, 1 H) 10.43 (t, .7=4.98 Hz, 1 H); ES + MS: 
486 (M+H 1 "). 

Example 520: l-(2-{[(dimethvlamino)carbonvl1aminolethyl)-7-[(4- 
fluorophenyDmethvl]-4-hvdroxv-2-oxo-iV-[3-(2-oxo-l-pvrrolidinvl)propyl1-l,2- 
10 dihvdro- 1 .5 -naphthyridine-3 -carboxamide 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-2-oxo-N- [3 -(2-oxo-l -pyrrolidinyl)propyl] -1,2 -dihydro- 1 , 5 -naphthyridine-3 - 
carboxamide employing methods similar to those described in Example 450 and was 
1 5 obtained as an off-white solid: 'H NMR (300 MHz, DMSO- d 6 ) 5 ppm 1 .70 - 1 .8 1 (m, 
2 H) 1.88 - 1*97 (m, 2 H) 2.22 (t, .7=8.07 Hz, 2 H) 2.70 (s, 6 H) 3.22 - 3.31 (m, 6 H) 
3.33 - 3.39 (m, 2 H) 4.12 (s, 2 H) 4.25 (t, .7=6.04 Hz, 2 H) 6.56 (t, .7=5.40 Hz, 1 H) 
7.11 - 7.17 (m, 2 H) 7.37 - 7.43 (m, 2 H) 8.28 (s, 1 H) 8.52 (s, 1 H) 10.35 (s, 1 H); 
ES + MS: 553 (M+H*). 

20 

Example 521: l-r2--f[(dimethvlamino > )carbonvl1amino>ethvl')-7-r(4- 
fluorophenvl)methvf| -4-hvdroxv-jV-(2-hvdroxv- 1 -methvlethvlV2-oxo- 1 ,2-dihvdro- 
1 ,5-naphthvridine-3-carboxamide 

25 This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-N-(2-hydroxy- 1 -methylethyl)-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3- 
carboxamide employing methods similar to those described in Example 450 and was 
obtained as a tan solid: *H NMR (300 MHz, DMSO-4;) 5 ppm 1.19 (d, .7=6.60 Hz, 3 
H) 2.70 (s, 6 H) 3.19 - 3.31 (m, 2 H) 3.48 (t, .7=4.84 Hz, 2 H) 3.99 - 4.1 1 (m, 1 H) 

30 4.12 (s, 2 H) 4.25 (t, .7=6.81 Hz, 2 H) 5.01 (t, .7=5.33 Hz, 1 H) 6.53 (t, .7=5.55 Hz, 1 H) 
7.11 - 7.18 (m, 2 H) 7.37 - 7.43 (m, 2 H) 8.25 (d, .7=1.54 Hz, 1 H) 8.52 (d, .7=1.40 Hz, 
1 H) 10.42 (d, .7=7.44 Hz, 1 H) 17.20 (s, 1 H); ES + MS: 486 (M+H + ). 
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Exam ple 522: l-r2-([fdimethvlammo)carbonvl1amino>ethylV7-r(4- 
fluorophenvDmethyl] -4-hvdroxy-jV-r 1 "(hvdroxvmethvlV2--methylpropvll-2~oxo-l ,2- 
dihvdro- 1 .5 -naphthvridine-3-carboxamide 

5 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-N-[l-(hydroxymethyl)-2-methylpropyl]-2-oxo-l ? 2-dihydro-l 3 5^ 
naphthyridine-3 -carboxamide employing methods similar to those described in 
Example 450 and was obtained as an off-white solid: *H NMR (300 MHz, DMSO-rf 6 ) 
10 8 ppm 0.93 (t, J=6.46 Hz, 6 H) 1.91 (s, 1 H) 1.93 - 2.07 (m, 1 H) 2.70 (s, 6 H) 3.23 - 
3.30 (m, 2 H) 3.44 - 3.60 (m, 2 H) 3.80 - 3.91 (m, 1 H) 4.12 (s, 2 H) 4.19 - 4.33 (m, 2 
H) 4.88 (t, J=4.91 Hz, 1 H) 6.54 (t, J=5.40 Hz, 1 H) 7.14 (t, J=8.91 Hz, 2 H) 7.41 (dd, 
J=8.77, 5.55 Hz, 2 H) 8.26 (s, 1 H) 8.53 (d, J=1.40 Hz, 1 H) 10.45 (d, 7=9.55 Hz, 1 
H); ES + MS:514(M+H + ). 

15 

Example 523: l-(2-([(dimethylamino^carb^ 

fluorophenyltoethyl]-4-hvdro^ 

dihydro-LS-naphthvridine-S-carboxamide 

20 This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-N-(3 -hydroxy-2,2-dimethylpropyl)-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 
carboxamide employing methods similar to those described in Example 450 and was 
obtained as a white solid: *H NMR (300 MHz, DMSO-d 6 ) 5 ppm 0.87 (s, 6 H) 2.71 
(s, 6 H) 3.24 (dd, J=19.51, 5.48 Hz, 6 H) 4.12 (s, 2 H) 4.27 (t, J=6.32 Hz, 2 H) 4.78 (t, 

25 J=5.05 Hz, 1 H) 6.55 (t, J=5.40 Hz, 1 H) 7.11 - 7.17 (m, 2 H) 7.38 - 7.43 (m, 2 H) 

8.27 (d, J=1.26 Hz, 1 H) 8.53 (d, 7=1.40 Hz, 1 H) 10.50 (t, .7=6.25 Hz, 1 H) 17.20 (s, 
1 H); ES + MS: 514 (M+H+). 

Example 524: l"f2-(|"(dimethylamino)carbonvnamino>ethvlV7-[(4- 
30 fluorophenyflmethyl] -4-hydroxy-iV-r 1 -methyl-2-f methyloxy)ethyl]-2-oxo- 1 ,2- 
dihydro- 1 , 5 -naphthyridine-3 -carboxamide 
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This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-N-[l-methyl-2-(methyloxy)ethyl]-2-oxo-l ,2-dihydro-l ,5-naphthyridine-3- 
carboxamide employing methods similar to those described in Example 450 and was 
obtained as an off-white solid: l ¥L NMR (300 MHz, DMSO-d 6 ) 8 ppm 1.21 (d, 
5 .7=6.74 Hz, 3 H) 1.73 (s, 1 H) 2.70 (s, 6 H) 3.19 - 3.30 (m, 3 H) 3.33 - 3.35 (m, 2 H) 
3.43 (d, J=4.91 Hz, 2 H) 4.12 (s, 2 H) 4.18 - 4.29 (m, 3 H) 6.53 (t, J=5.55 Hz, 1 H) 
7.10 - 7.19 (m, 2 H) 7.40 (ddd, J=12.18, 5.51, 3.37 Hz, 2 H) 8.26 (d, J=1.40 Hz, 1 H) 
8.53 (d, J=1.40 Hz, 1 H) 10.43 (d, J=8.98 Hz, 1 H); ES + MS: 500 (M+H + ). 

10 Example 525: l-(2-([(dimethylamino)carbonyl]amino>ethvlV7~r(4-- 

fluorophenvDmethyl] -4-hvdroxv-A^(2-hydroxy- 1 , 1 -dimethvlethylV 2-oxo- 1 ,2- 
dihvdro- 1 .5-naphthvridine-3-carboxamide 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
1 5 hydroxy-N-(2-hydroxy- 1 , 1 -dimethylethyl)-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine~3 - 
carboxamide employing methods similar to those described in Example 450 and was 
obtained as an off-white solid: *H NMR (300 MHz, DMSO-d 6 ) 5 ppm 1.36 (s, 6 H) 
2.70 (s, 6 H) 3.27 (q, J=6.55 Hz, 2 H) 3.48 (d, J=5.33 Hz, 2 H) 4.1 1 (s, 2 H) 4.24 (t, 
J=5.90 Hz, 2 H) 5.12 (t, J=4.77 Hz, 1 H) 6.52 - 6.57 (m, 1 H) 7.11 - 7.18 (m, 2 H) 
20 7.38 - 7.43 (m, 2 H) 8.25 - 8.27 (m, 1 H) 8.52 (s, 1 H) 10.54 (s, 1 H) 17.31 (s, 1 H); 
ES + MS: 500 (M+H*). 

Example 526: l-r2-l["(dimethylamino)carbonvl1aminolethylV7-r(4- 
fluorophenvl)methyl]-4-hydroxy-jV- (3-[Yl -methvlethypoxylpropvU -2-oxo- 1,2- 
25 dihvdro-L 5 -naphthvridine-3 -carboxamide 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fluoroph 
hydroxy-N- {3 -[( 1 -methylethyl)oxy]propyl} -2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3- 
carboxamide employing methods similar to those described in Example 450 and was 
30 obtained as an off-white solid: *H NMR (300 MHz, DMSO- d 6 ) 5 ppm 1 . 1 0 (d, 
JM5.18 Hz, 6 H) 1.72 - 1.81 (m, 2 H) 2.70 (s, 6 H) 3.28 (d, J=5.90 Hz, 2 H) 3.41 - 
3.49 (m, 4 H) 3.51 - 3.57 (m, 1 H) 4.11 (s, 2 H) 4.25 (t, J=6.11 Hz, 2 H) 6.55 (t, 
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J=5.62 Hz, 1 H) 7.10 - 7.18 (m, 2 H) 7.37 - 7.43 (m, 2 H) 8.28 (d, J=1.12 Hz, 1 H) 
8.52 (d, .7=1.40 Hz, 1 H) 10.33 - 10.38 (m, 1 H); ES + MS: 528 (M+H + ). 

5 Example 527: 7-[(4-Fluorophenvl)m^^ 

1 - [3-(2-oxo- 1 -pyrrolidinvDprop vl] - 1 ,2-dihydro- 1 , 5 -naphthvridine-3 -carboxamide 

Ethyl 5 - [(4-fluorophenyl)methyl] -3 - { [3 -(2-oxo- 1 -pyrrolidinyl)propyl] amino }-2- 
pyridinecarboxylate. This compound was prepared from ethyl 3-amino~5-[(4- 

1 0 fluorophenyl)methyl] -2-pyridinecarboxylate and 3 -(2-oxo- 1 -pyrrolidinyl)propanal 
employing methods similar to those described in Example 265 and was obtained as a 
clear oil. X H NMR (400 MHz, CDC1 3 ) 5 7.81 (d, J= 1.6 Hz, 1 H), 7.71 (br, 1 H), 7.07 
(dd, J— 8.5, 5.4 Hz, 2 H), 6.92 (t, J= 8.6 Hz, 2 H), 6.74 (d, J= 1.3 Hz, 1 H), 4.35 (q, 
J~ 7.1 Hz, 2 H), 3.86 (s, 2 H), 3.35-3.29 (m, 4 H), 3.10 (m, 2 H), 2.33 (t, J= 8.2 Hz, 

15 2 H), 1.96 (m, 2 H), 1.79 (m, 2 H), 1.35 (t, J— 7.2 Hz, 3 H); MS m/z 400 (M+H) + . 

Ethyl 3 - { [3 - (ethyloxy) -3 -oxopropanoyl] [3 -(2-oxo- 1 -pyrrolidinyl)propyl] amino } -5 - 
[(4-fluorophenyl)methyl]-2-pyridinecarboxylate. This compound was prepared from 
ethyl 5 - [(4-fluorophenyl)methyl] -3 - { [3 -(2-oxo- 1 -pyrrolidinyl)propyl] amino }-2- 
20 pyridinecarboxylate employing methods similar to those described in Example 202 
and was obtained as a pale yellow oil. *H NMR (400 MHz, CDC1 3 ) 8 8.58 (s, 1 H), 
7.64 (s, 1 H), 7.15 (m, 2 H), 7.00 (m, 2 H), 4.41 (m, 2 H), 4.05 (s, 2 H), 4.03-3.94 (m, 
4 H), 3.36 (m, 2 H), 3.26-3.01 (m, 2 H), 2.35 (m, 2 H), 2.00 (m, 2 H), 1.69 (m, 2 H), 
137 (m, 3 H), 1.17 (m, 3 H); MS m/z 514 (M+H) + . 

25 

Ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l-[3-(2-oxo-l- 
pyrrolidinyl)propyl]-l,2-dihydro-l,5-naphthyridine-3-carboxylate. This compound 
was prepared from ethyl 3-{[3-(ethyloxy)-3-oxopropanoyl][3-(2-oxo-l- 
pyrrolidinyl)propyl]amino}-5-[(4-fluorophenyl)methyl]-2 -pyridinecarboxylate 
30 employing methods similar to those described in Example 202 and was obtained as a 
yellow solid. *H NMR (400 MHz, CDC1 3 ) 5 8.50 (d, J = 1.2 Hz, 1 H), 7.41 (s, 1 H), 
7.18 (dd, J= 8.5, 5.4 Hz, 2 H), 7.03 (t, J= 8.6 Hz, 2 H), 4.52 (q, J= 7.1 Hz, 2 H), 
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4.15-4.10 (m, 4 H), 3.41 (m, 2 H), 2.39 (t, J= 7.9 Hz, 2 H), 2.04 (m, 2 H), 1.85 (m, 2 
H), 1.48 (t, J= 7.1 Hz, 3 H); MS m/z 468 (M+H) + . 

7-[(4-Fluorophenyl)methylH^ 
5 pyrrolidinyl)propyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide. This compound 
was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l-[3-(2-oxo-l- 
pyiTolidinyl)propyl]-l ? 2-dihydro-l 3 5-naphthyridine-3-carboxylate and 2- 
methoxyethylamime employing methods similar to those described in Example 202 
and was obtained as a white solid. *H NMR (400 MHz, CDC1 3 ) 5 10.30 (t, J= 5.2 Hz, 
10 1 H), 8.55 (d, J= 0.9 Hz, 1 H), 7.42 (s, 1 H), 7.18 (dd, J= 8.6, 5.3 Hz, 2 H), 7.03 (t, J 
= 8.6 Hz, 2 H), 4.17-4.12 (m, 4 H), 3.65 (m, 2 H), 3.59 (m, 2 H), 3.42-3.37 (m, 7 H), 
2.40 (t, J= 8.0 Hz, 2 H), 2.05 (m, 2 H), 1.84 (m, 2 H); HRMS C 2 6H29FN 4 0 5 (M+Na) + 
calcd 519.2122, found 519.2023. 

15 Example 528: 7-f(3,4-Difluorophenvnmethvll-l-r2-(dimethvlaminoV2-oxoethvll-4- 
hYdroxy-jV-[2-(methvloxv)ethvl1-2-oxo-L2-dihvdro-L5-naphthvridine-3-carboxamide 

This compound was prepared from methyl 3-amino-5-[(3,4-difluorophenyl)methyl]-2- 
pyridinecarboxylate employing methods similar to those described in Example 11, 

20 Steps 1-4, using N,N-dimethylamine in Step 2. Subsequent formation of the 

carboxamide with methoxyethylamine employing methods similar to those described 
in Example 2 using N,N-dimethylformamide as the reaction solvent, afforded the 
desired product as an off-white solid: ! H NMR (d 6 -DMSO) 5 10.23 (1H, t, J = 5.2 
Hz), 8.54 (1H, s), 7.77 (1H, s), 7.42-7.33 (2H, m), 7.15 (1H, br s), 5.14 (2H, s), 4.12 

25 (2H, s), 3.53-3.48 (4H, m), 3.27 (3H, s), 3.14 (3H, s), 2.82 (3H, s); HRMS calcd for 
C23H24F2N4O5+H" 1 ": 475.1793. Found 475.1793. 



Example 529: 7-[(4-Fluorophenvl)methvl]-4-hvdroxv-l-(2- 
[fmethvlsulfonvDaminol ethyl) -2-oxo-JV-[3-f2-oxo-l -pvrrolidinvDpropvll-l .2- 
30 dihydro-L5-naphthyridine-3-carboxamide 
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This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-2-oxo-N- [3 -(2-oxo- 1 -pyrrolidinyl)propyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 - 
carboxamide employing methods similar to those described in Example 441 and was 
obtained as an off-white solid: ES + MS: 560 (M+H+). 

5 

Example 530: 7-r(4-fluorophenvltoethv^ 
[(methvlsulfonvl^amm^ 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
10 hydroxy-N-[2-(methyloxy)ethyl]-2-oxo-l ? 2-dihydro-l 9 5-naphthyridine-3- 

carboxamide employing methods similar to those described in Example 441 and was 
obtained as an off-white solid: ES + MS: 493 (M+H + ). 

Example 53 1 : 7-[(4-fluorophenvl)methvl1-4-hvdroxv- 1-12- 
15 [(methylsulfonyl)amino] ethyl! -2-oxo-iV~r2-f 2-oxo- 1 -imidazolidinvDethvll - 1 ,2- 
dihvdro- 1 ,5-naphthyridine-3-carboxamide 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-2-oxo-N-[2-(2-oxo- 1 -imidazolidinyl)ethyl]- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 - 
20 carboxamide employing methods similar to those described in Example 441 and was 
obtained as an off-white solid: ES + MS: 547 (M+H + ). 

Example 532: 7-[(4-fluorophenvl > )methyn-4-hydroxv-JV-ri-methvl-2- 
(methyloxv^ethvl] - 1 - (2-[(methylsulfonyl)amino1ethvl> -2-oxo- 1 ,2-dihydro- 1 ,5 - 
25 naphthyridine-3 -carboxamide 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-N-[ 1 -methyl-2-(methyloxy)ethyl] -2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 
carboxamide employing methods similar to those described in Example 441 and was 
30 obtained as an off-white solid: ES + MS: 507 (M+H + ). 
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Example 533: 7-r(4-fluorophenvD^ 

dimethylpropylV 1 - {2-r(methvlsulfonyDamino1 ethyli -2-oxo- 1 ,2-dihydro- 1 ,5- 
naphthyridine-3 -carboxamide 

5 This compound was prepared from l-(2-aminoethyl)-7-[(4-fluoro 

hydroxy-N-(3 -hydroxy-2,2-dimethylpropyl)-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3- 
carboxamide employing methods similar to those described in Example 441 and was 
obtained as an off-white solid: ES + MS: 521 (M+H + ). 

10 Example 534: 7-[(4-fluorophenvl)methyl1 ^-hydroxy-JV-f 2-hydroxv- 1 -methylethylV 1 - 
{2-\ (methvlsulfonyl)aminol ethyl } -2-oxo- 1 ,2-dihvdro- 1 ,5-naphthvridine-3- 
carboxamide 



This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
1 5 hydroxy-N-(2 -hydroxy- 1 -methylethyl)-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3- 

carboxamide employing methods similar to those described in Example 441 and was 
obtained as an off-white solid: ES + MS: 493 (M+H + ). 

Example 535 : 7-1Y3 ,4-difluorophenvl)methyl1- 1 -r2-(dimethylamino)-2-oxoethvll-4- 
20 hydroxy-iV-r(2iy)-2-hydroxypropvn-2-oxo- 1 .2-dihydro- 1 ,5-naphthyridine-3- 
carboxamide 

This compound was prepared from methyl 3-amino-5-[(3 ? 4-difluorophenyl)methyl]-2- 
pyridinecarboxylate employing methods similar to those described in Example 1 1, 

25 Steps 1-4, using N,N-dimethylamine in Step 2. Subsequent formation of the 

carboxamide with S-(+)- 1 -amino-2-propanol employing methods similar to those 
described in Example 2 using N,N-dimethylformamide as the reaction solvent, 
afforded the desired product as a light yellow solid: *H NMR (d 6 -DMSO) 5 10.29 
(1H, t, J = 5.4 Hz), 8.54 (lH,s), 7.77 (1H, s), 7.42-7.33 (2H, m), 7.15 (1H, br s), 5.14 

30 (2H, s), 4.95 (1H, d, J = 4.3 Hz), 4.12 (2H, s), 3.81-3.75 (1H, m), 3.46-3.40 (1H, m), 
3.22-3.16 (1H, m), 3.14 (3H, s), 2.83 (3H, s), 1.08 (3H, d, J = 6.1 Hz); HRMS calcd 
for C 2 3H24F2N 4 05+H + : 475.1793. Found 475.1805. 
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Exam ple 536: 7-r(4-fluorophenvnmethvll-44ivdroxv-l -124(4- 
morpholinvlcarbonvDaminol ethvll -2-oxo-A r -f 2-(2-oxo- 1 -imidazolidinvl^ethyll - 1 ,2- 
dihvdro- 1 3 5 -naphthvridine-3 -carboxamide 

5 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fl 
hydroxy-2-oxo-N-[2-(2-oxo-l-imidazolidinyl)ethyl]-l 9 2-dihydro-l ? 5-n 
carboxamide and 4-morpholinecarbonyl chloride employing methods similar to those 
described in Example 450 and was obtained as an orange solid: ES" MS: 582 
10 (M+H + ). 

Example 537: 7-[(4-fluorophenyl)methvl1-4-hvdroxv-A L (2-hvdroxv-lJ- 
dimethvlethvlV 1 - (2- [(methvlsulfonvDaminol ethyl } -2-oxo- 1 „2-dihvdro- 1,5- 
naphthvridine-3 -carboxamide 

15 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-N~(2-hydroxy- 1 , 1 -dimethylethyl)-2 -oxo- 1 ,2-dihydro -1,5 -naphthyridine-3 - 
carboxamide employing methods similar to those described in Example 441 and was 
obtained as an orange solid: ES + MS: 507 (M+H + ). 

20 

Example 538: 7-[(4-fluorophenvnmethvll-4-hvdroxv-A^-r2-(methvloxv^ethvl1-l-l2- 
[(4-morpholinylcarbonyDaminol ethvU -2-oxo- 1 ,2-dihvdro- 1 , 5 -naphthvridine-3 - 
carboxamide 

25 This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-N-[2-(methyloxy)ethyl] -2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 
carboxamide and 4-morpholinecarbonyl chloride employing methods similar to those 
described in Example 450 and was obtained as an off-white solid: X H NMR (300 
MHz, DMSO-d 6 ) 5 ppm 1.72 (s, 1 H) 3.13 - 3.20 (m, 3 H) 3.31 (s, 4 H) 3.45 - 3.50 

30 (m, 5 H) 3.50 - 3.58 (m, 5 H) 4.13 (s, 2 H) 4.28 (t, .7=6.39 Hz, 2 H) 6.77 (t, J=5.40 Hz, 
1 H) 7.14 (t, J=8.84 Hz, 2 H) 7.41 (dd, J=8.49, 5.55 Hz, 2 H) 8.26 (s, 1 H) 8.55 (d, 
J=0.70 Hz, 1 H) 10.42 (t, J=5.62 Hz, 1 H); ES + MS: 528 (M+H + ). 



WO 2005/077050 



PCT/US2005/004085 



329 



Example 539: 7-f(4-fluorophenvnmethvl1-4-hvdroxv- 1-12-^4- 
morpholinvlcarbonvDaminolethvli -2-oxo-AT- f3 -(2-oxo- 1 -pyrrolidinyQpropyl]- 1 .2- 
dihvdro-L5-naphthvridine-3-carboxamide 

5 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy~2-oxo-N-[3 -(2-oxo- 1 -pyrrolidinyl)propyl]- 1 ,2-dihydro- 1 , 5 ~naphthyridine-3 - 
carboxamide and 4 -morpho linec arb ony 1 chloride employing methods similar to those 
described in Example 450 and was obtained as an orange solid: ES + MS: 595 
10 (M+H + ). 

Example 540: 7-[(4-fluorophenvl)methvl]-4-hvdroxv-jV-[l"(hvdroxvmethvl)-2- 
methvlpropyl]- 1 - 12- f (methvlsulfonvDaminojethvll -2-oxo- 1 „2-dihvdro- 1 ,5- 
naphthyridine-3 -carboxamide 

15 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-N-[ 1 -(hydroxymethyl)-2-methylpropyl]-2-oxo- 1 5 2-dihydro- 1 ,5- 
naphthyridiiie- 3 -carboxamide employing methods similar to those described in 
Example 441 and was obtained as an off-white solid: ES + MS: 521 (M+H + ). 

20 

Example 541: 7-[(4-fluorophenvl)methvl1-4-hvdroxv-jV-(3-[(l- 

methylethvDoxylprop vll - 1 - (2-[f methylsulfonyl)amino] ethyl I -2-oxo- 1 ,2-dihvdro- 1,5- 
naphthyridine-3 -carboxamide 

25 This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-N- {3-[(l-methylethyl)oxy]propyl} -2-oxo-l ,2-dihydro-l ,5-naphthyridine-3- 
carboxamide employing methods similar to those described in Example 441 and was 
obtained as an off-white solid: ES + MS: 535 (M+H*). 

30 Example 542: 7-f(4-fluorophenvl)methvl]-4-hvdroxv-jV 1 (2-hvdroxv-l-methvlethvlVl- 
1 2- [(4~morpholinvlcarbonyl)aminol ethyl j -2-oxo-L2-dihvdro-l .S-naphthvridine-S- 
carboxamide 
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This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-N-(2-hydroxy~ 1 -methylethyl)-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine~3- 
carboxamide and 4-morpholinecarbonyl chloride employing methods similar to those 
5 described in Example 450 and was obtained as an orange solid: ES + MS: 528 
(M+H + ). 

Example 543: 7-["^4~fluorophenvl)methvll-4-hydroxv-7V-["l-methvl-2- 
(methyloxy)ethyl1- 1- |2-f(4-morpholinvlcarbonvl)amino]ethvll -2-oxo- 1 ,2-dihydro- 
10 1 ,5-naphthyridine-3-carboxamide 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4~ 
hydroxy-N-[ 1 -methyl-2-(methyloxy)ethyl] -2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 
carboxamide and 4-morpholinecarbonyl chloride employing methods similar to those 

15 described in Example 450 and was obtained as an off-white solid: l H NMR (300 
MHz, DMSO-rf 6 ) 8 ppm 1.21 (d, J=6.60 Hz, 3 H) 1.74 (s, 1 H) 3.12 - 3.19 (m, 4 H) 
3.30 <s, 2 H) 3.32 (s, 3 H) 3.43 (d, .7=4.77 Hz, 2 H) 3.45 - 3.50 (m, 4 H) 4.14 (s, 2 H) 
4.17 - 4.32 (m, 3 H) 6.74 (t, 7=5.76 Hz, 1 H) 7.11 - 7.18 (m, 2 H) 7.39 - 7.44 (m, 2 H) 
8.24 (s, 1 H) 8.55 (d, J=1.40 Hz, 1 H) 10.43 (d, J=8.00 Hz, 1 H); ES + MS: 542 

20 (M+H + ). 

Example 544: 7-[(4-fluorophenvDmethvl]-4-hvdroxv-iV-{3-[(l- 
methvlethvl)oxv]propvU -1- {2-[(4-morpholinvlcarbonvDamino1 ethyl} -2-oxo- 1 ,2- 
dihvdro-L5-naphthvridine-3-carboxamide 

25 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-N- {3-[(l -methylethyl)oxy]propyl} -2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 
carboxamide and 4-morpholinecarbonyl chloride employing methods similar to those 
described in Example 450 and was obtained as an off-white solid: ES + MS: 570 
30 (M+H + ). 



WO 2005/077050 



PCT/US2005/004085 



331 

Example 545: 74f4-fluorophenyl)m^ 

methvlpropvl1-l-l2-[f4~mor^^ 

naphthvridine-3-carboxamide 

5 This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-N-[ 1 -(hydroxymethyl)-2-methylpropyl]-2-oxo- 1 ,2-dihydro- 1 ,5- 
naphthyridine-3 -carboxamide and 4-morpholinecarbonyl chloride employing methods 
similar to those described in Example 450 and was obtained as an off-white solid: *H 
NMR (300 MHz, DMSO-d 6 ) 5 ppm 0.88 - 0.96 (m, 6 H) 1.92 - 2.04 (m, 2 H) 3.12 - 
10 3.21 (m, 4 H) 3.27 - 3.31 (m, 2 H) 3.44 - 3.51 (m, 5 H) 3.51 - 3.61 (m, 1 H) 3.86 (ddd, 
.7=14.64, 5.30, 5.19 Hz, 1 H) 4.14 (s, 2 H) 4.29 (t, .7=6.25 Hz, 2 H) 4.88 (t, 7=5.05 Hz, 
1 H) 6.77 (t, .7=5.76 Hz, 1 H) 7.1 1 - 7.18 (m, 2 H) 7.39 - 7.45 (m, 2 H) 8.25 (d, J=1.54 
Hz, 1 H) 8.54 (d, 7=0.98 Hz, 1 H) 10.44 (d, .7=9.13 Hz, 1 H); ES + MS: 556 (M+H + ). 

15 Example 546: 7-r(4-fluorophenvl)methvl>^ 
dimethvlethvlM-(2-[(4-mor^^ 
naphthvridine-3 -carboxamide 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
20 hydroxy-N~(2 -hydroxy- 1 , l-dimethylethyl)-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 
carboxamide and 4-morpholinecarbonyl chloride employing methods similar to those 
described in Example 450 and was obtained as an orange solid: *H NMR (300 MHz, 
DMSO-J 6 ) 5 ppm 1.36 (s, 6 H) 2.03 (s, 1 H) 3.13 - 3.20 (m, 4 H) 3.27 - 3.30 (m, 2 H) 
3.48 (dt, J=4.56, 2.35 Hz, 6 H) 4.13 (s, 2 H) 4.27 (t, 7=6.04 Hz, 2 H) 5.09 - 5.15 (m, 1 
25 H) 6.75 (t, J=5.76 Hz, 1 H) 7.10 - 7.18 (m, 2.04 Hz, 2 H) 7.39 - 7.44 (m, 2 H) 8.23 (d, 
7=1.54 Hz, 1 H) 8.53 (d, .7=1.26 Hz, 1 H) 10.53 (s, 1 H); ES + MS: 542 (M+H + ). 

Example 547: 7~r(4-fluorophenvl > )methvl1-4-hvdroxv-jV-(3"hvdroxv-2,2- 
dimethylpropvO- 1 - i2-("r4-morpholinvlcarbonvnamino]ethvll -2-oxo- 1 ,2-dihydro- 1-5- 
30 naphthyridine-3-carboxamide 
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This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-N-(3 -hydroxy-2,2-dimethylpropyl)-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3 - 
carboxamide and 4-morpholinecarbonyl chloride employing methods similar to those 
described in Example 450 and was obtained as a white solid: ES + MS: 556 (M+H + ). 

5 

Example 548: 7-[(4-FluorophenYl)methvl]-4~hvdroxv-A^(24i.vdroxvethvl)-2--oxo-l-- 
[3 -(2-oxo- 1 -p yrrolidinyDpropyl] - 1 ,2-dihvdro- 1 , 5 -naphthvridine-3 -carboxamide 

This compound was prepared from ethyl 7-[(4-Jfluorophenyl)methyl]-4-hydroxy-2- 
1 0 oxo- 1 -[3-(2-oxo- 1 -pyrrolidinyl)propyl]- 1 ,2-dihydro- 1 ,5-naphthyridine-3 -carboxylate 
and ethanolamine employing methods similar to those described in Example 202 and 
was obtained as a white solid. ! H NMR (400 MHz, CDC1 3 ) 8 10.36 (t, J- 5.7 Hz, 1 
H), 8.53 (s, 1 H), 7.41 (s, 1 H), 7.18 (dd, J= 8.3, 5.5 Hz, 2 H), 7.03 (t, J= 8.6 Hz, 2 
H), 4.16-4.11 (m, 4 H), 3.85 (t, J— 5.0 Hz, 2 H), 3.63 (m, 2 H), 3.38-3.33 (m, 4 H), 
15 2.40 (t, J= 8.0 Hz, 2 H), 2.03 (m, 2 H), 1.82 (m, 2 H); HRMS C25H27FN4O5 (M+H) + 
calcd 483.2044, found 483.2046. 

Example 549: 7-[(4~Fluorophenvnmethyll-4~hvdroxv-jV : "methvl-2"Oxo- 1 -(~3-(2-oxo~ 1 - 
p vrrolidinyDprop vl"| - 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxamide 

20 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo-1 -[3-(2-oxo-l -pyrrolidinyl)propyl]-l ,2-dihydro-l ,5-naphthyridine-3-carboxylate 
and methylamine (8 M in ethanol) employing methods similar to those described in 
Example 202 and was obtained as a white solid. X H NMR (400 MHz, CDC1 3 ) 8 10.04 
25 (m, 1 H), 8.55 (s, 1 H), 7.41 (s, 1 H), 7.17 (dd, J= 8.5, 5.3 Hz, 2 H), 7.02 (t, J= 8.6 
Hz, 2 H), 4.16-4.1 1 (m, 4 H), 3.41-3.37 (m, 4 H), 3.01 (d, «/= 4.9 Hz, 3 H), 2.39 (t, J 
= 8.0 Hz, 2 H), 2.05 (m, 2 H), 1.83 (m, 2 H); HRMS C24H25FN4O4 (M+H) + calcd 
453.1938, found 453.1945. 



30 Example 550: methyl l2-r7-r(4-fluoronhenvlto^ 
(methyloxv^ethvl]aminolcarbony 
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This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-N-[2-(methyloxy)ethyl] -2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 - 
carboxamide employing methods similar to those described in Example 442 and was 
obtained as an orange solid: ES + MS: 473 (M+H + ). 

5 

Example 551: methyl l2-r7-r(4-fluorophenvnmethvl]-4>-hvdroxv-34a3-ra- 
methvlethvl)oxy]prop vU amino^carbonyll -2-oxo- 1 a 5 -naphthyridin- 1 (2HY 
vl]ethvli carbamate 

10 This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-N- {3-[(l -methylethyl)oxy]propyl} -2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 - 
carboxamide employing methods similar to those described in Example 442 and was 
obtained as an off-white solid: ES + MS: 515 (M+H + ). 

15 Example 552: methyl i2-r7-r(4-fluorophenvlto^ 
toethyloxv)ethy!1 amino} carbon 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-N-[ 1 -methyl-2-(methyloxy)ethyl] -2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 - 

20 carboxamide employing methods similar to those described in Example 442 and was 
obtained as an off-white solid: *H NMR (300 MHz, DMSO-*/ 6 ) 8 ppm 1 .20 (d, 
J=6.84 Hz, 3 H) 3.22 - 3.30 (m, 2 H) 3.31 (s, 3 H) 3.43 (d, J=5.34 Hz, 2 H) 3.46 (s, 3 
H) 4.14 (s, 2 H) 4.20 - 4.31 (m, 3 H) 7.12 - 7.18 (m, 2 H) 7.27 (t, ,7=6.41 Hz, 1 H) 
7.37 - 7.44 (m, 2 H) 8.11 (s, 1 H) 8.53 (s, 1 H) 10.37 (d, J=7.48 Hz, 1 H) 17.12 (s, 1 

25 H); ES + MS: 486 (M+H + ). 

Example 553: methyl l2-r7-r(4-fluorophenvnmethyn-4-hydroxv-3-(iri-(l- 
methylethyDethenyll amino } carbonvD-2-oxo- 1 ,5-naphthyridin~ 1 (2H)~ 
yll ethyl) car bamate 

30 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-N-[ 1 -(hydroxymethyl)-2-methylpropyl] -2-oxo- 1 ,2-dihydro- 1,5- 
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naphthyridine-3-carboxamide employing methods similar to those described in 
Example 442 and was obtained as an orange solid: ES + MS: 482 (M+H + ). 

Example 554: methyl l2~[74(4-fluorophenvDmethvn-4-hvdroxv-2-oxo-3^IC3-f2- 
5 oxo- 1 -pvrrolidinvDpropvll amino} carbonvlV 1 .5-naphthyridin- 1 (2TD- 
vll ethvll carbamate 

This compound was prepared from l-(2-aminoethyl)-7-[(4-fluorophenyl)m 
hydroxy-2-oxo-N-[3-(2-oxo-l -pyrrolidinyl)propyl]-l ,2-dihydro-l ,5-naphthyridine-3- 

10 carboxamide employing methods similar to those described in Example 442 and was 
obtained as an orange solid: *H NMR (300 MHz, DMSO-d 6 ) 5 ppm 1.75 (qd, ,7=6.84, 
6.62 Hz, 2 H) 1.86 - 1.99 (m, 2 H) 2.22 (t, 7=8.01 Hz, 2 H) 3.19 - 3.28 (m, 4 H) 3.34 - 
3.38 (m, 4 H) 3.46 (s, 3 H) 4.13 (s, 2 H) 4.29 (d, J=7.05 Hz, 2 H) 7.1 1 - 7.18 (m, 2 H) 
7.29 (t, .7=7.26 Hz, 1 H) 7.37 - 7.44 (m, 2 H) 8.11 (s, 1 H) 8.52 (s, 1 H) 10.05 - 10.53 

15 (m 5 1 H) 17.07 - 17.32 (m, 1 H); ES + MS: 540 (M+H + ). 

Example 555 : 7"[(4"fluorophenvl > )methvn-4-hvdroxV"2-oxo-A r , 1 -bisr3-(2-oxo- 1 - 

pvrrolidinvDpropyll - 1 ,2-dihydro- 1 ,5 -naphthvridine-3 -carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 

20 oxo- 1 - [3 -(2-oxo- 1 -pyrrolidinyl)propyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 
and l-(3-aminopropyl)-2-pyrrolidinone employing methods similar to those described 
in Example 202. The free phenol existed as an oil and was therefore treated with 
aqueous sodium hydroxide solution and concentrated to give the corresponding 
sodium phenolate as a white solid. T H NMR (300 MHz, CDC1 3 ) 8 10.27 (t, J= 5.9 Hz, 

25 1 H), 8.55 (d, J= 1.3 Hz, 1 H), 7.43 (s, 1 H), 7.18 (dd, J= 8.6, 5.4 Hz, 2 H), 7.03 (t, J 
= 8.6 Hz, 2 H), 4.18-4.12 (m, 4 H), 3.49-3.36 (m, 10 H), 2.43-2.37 (m, 4 H), 2.10-2.00 
(m, 4 H), 1.92-1.80 (m, 4 H); MS m/z 564 (M+H) + . 

Example 556: Sodium 7-[(4-fluoror)henvl > )methvn-3-((r(2RV2- 
30 hydroxypropyll amino I carbonvlV2-oxo- 1 - [2-(2-oxo- 1 -p vrrolidinvDethyll - 1 ,2- 
dihydro- 1 ,5 -naphthvridin-4-olate 
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This compound was prepared in two steps from ethyl 7-(4-fluorobenzyl)-4-hydroxy- 
2-oxo- 1 -[2-(2-oxopyrrolidin-l -yl)ethyl]- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
and (2R)-l-amino-2-propanol using conditions similar to Steps 5 & 6 from Example 
457: J H NMR (D 2 0) 5 8.24 (1H, s), 7.51 (1H, s), 7.17 (2H, dd, J = 6, 7 Hz), 6.94 
5 (2H, t, J = 7 Hz), 4.16 (2H, t, J = 6 Hz), 3.98 (2H, s), 3.86-3.92 (1H, m), 3.35 (2H, t, J 
= 5 Hz), 3.28 (1H, dd, J = 4, 14 Hz), 3.13 (1H, dd, J = 8, 14 Hz), 3.06 (2H, t, J = 7 
Hz), 1.86 (2H, t, J = 8 Hz), 1.43-1.52 (2H, m), 1.07 (3H, d, J = 6 Hz); ES + MS: 483 
(M+H + ). 

10 Example 557: iV-fY2£)-23-Dihvdroxvpropvl1-7-[Y 4-fluorophenvDmethvll-4-hvdroxv- 
1 -methvl-2-oxo-l .2-dihvdro-l .5-naphthvridine-3-carboxamide. 

In a manner similar to that described in example 516, A r -[(25)-2,3-dihydroxypropyl]- 
7-[(4-fluorophenyl)methyl]-4-hydroxy-l-methyl-2-oxo-l,2-dihydro-l,5- 
15 naphthyridine-3-carboxamide was prepared as a white solid in 88% yield as a white 
solid. Analytical data was identical to that of example 516. 

Example 558: 1 -r2-f C vclobutvlaminoV2-oxoethvll-7-f 4-fluorobenzvl)-4-hvdroxv-i\A- 
(2-methoxvethvlV2-oxo-1.2-dihvdro-1.5-naphthyridine-3-carboxamide 

20 

0-(7-Azabenzotriazol-l-yl)-N,N,N',N',-tetramethyluroniumhexafluorophosphate(57 
mg, 0.15 mmol) was added to a mixture of [7-[(4-fluorophenyl)methyl]-4-hydroxy-3- 
( {[2-(methyloxy)ethyl]amino} carbonyl)-2-oxo-l ,5-naphthyridin-l (2f/)-yl] acetic acid, 
the title compound in Example 171 (50 mg, 0.12 mmol), triethylamine (0.02 mL, 0.15 

25 mmol) and cyclobutylamine (0.012 mL, 0.15 mmol) in DMF (1 mL) at rt. After lh, 
the mixture was diluted with H20 (4 mL) and the title compound was collected by 
filtration to give a white solid: l H NMR (dg-DMSO) 5 10.22 (1H, m), 8.54 (1H, s), 
8.42 (1H, m), 7.75 (1H, s), 7.31 (2H, m), 7.10 (2H, m), 4.81 (2H, s), 4.13 (1H, m), 
4.10 (2H, s), 3.52 (4H, m), 3.27 (3H, s), 2.09 (2H, m), 1.84 (2H, m), 1.59 (2H, m); 

30 HRMS calcd for Cis^FNtOs+H 1 ": 483.2044. Found: 483.2049. 
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Example 559: 7-(4-FluorobenzvlV4-hvdroxv- 1 - [2-(isoprop vlamino V2-oxoethvl1 -Nz 
(2-methoxvethvlV2-oxo- 1 .2-dihvdro-l .5-naphthvridine-3-carboxamide 

The title compound was made in a similar manner to example 558 using 
5 isopropylamine to give a white solid: l U NMR (d 6 -DMSO) 8 10.24 (1H, m), 8.55 
(1H, s), 8.04 (1H, m), 7.66 (1H, s), 7.30 (2H, m), 7.10 (2H, m) ? 4.81 (2H, s), 4.11 
(2H, s), 3.76 (1H, m), 3.49 (4H 9 m), 3.27 (3H, s), 1.00 (6H, d, J=6Hz); HRMS calcd 
for C 2 4H27FN 4 0 5 +H + : 471.2044. Found: 471.2039. 

10 Example 560: 7-r(4-fluorophenvl > )methvl1-4-hvdroxv-N-l3-r(l- 

methvlethvl)oxv]propvl> -2-oxo- 1 ~[2-f 2-oxo- 1 -pvrrolidinvDethvl] - 1 ,2-dihvdro- 1,5- 
naphthvridine-3 -carboxamide 

This compound was prepared from ethyl 7-(4-fluorobenzyl)-4-hydroxy-2-oxo- 1 - [2-(2- 
15 oxopyrrolidin-l-yl)ethyl]-l,2-dihydro-l 9 5-naphthyridine-3-carboxylate and 3-[(l- 
methylethyl)oxy]-l-propanamine using conditions similar to those employed in 
Example 563 to provide a white solid: ES + MS: 525 (M+H*). 

Example 561: 7-[(4-fluorophenvl > )methvll-4-hvdroxv-2~oxO"N-[2-(2-oxo-l- 
20 imidazolidinvDethvll - 1 ~r2-(2-oxo- 1 -nvrrolidinvDethvll - 1 ,2-dihvdro- L5- 
naphthvridine-3-carboxamide 

This compound was prepared from ethyl 7-(4-fluorobenzyl)-4-hydroxy-2-oxo-l-[2-(2- 
oxopyrrolidin- 1 -yl)ethyl]- 1 ,2-dihydro- 1 ? 5-naphthyridine-3-carboxylate and 1 -(2- 
25 aminoethyl)-2-imidazolidinone using conditions similar to those employed in 
Example 563 to provide a white solid: ES + MS: 537 (M+H*). 



30 



Example 5 62 : 7-\( 4-fluorophenvl)methyll -4-hvdroxy-2-oxo- 1 -F2-f 2-oxo- 1 - 

pyiroUdinyltetiiylV 

carboxamide 
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This compound was prepared from ethyl 7-(4-fluorobenzyl)-4-hydroxy-2-oxo-l-[2-(2- 
oxopyrrolidin- 1 -yl)ethyl]~ 1 ,2-dihydro-l , 5 -naphthyridine-3 -c arboxylate and 
(tetrahydro-2-furanylmethyl)amine using conditions similar to those employed in 
Example 563 to provide a white solid: l H NMR (d 6 -DMSO) 5 10.39 (1H, t, J = 6 Hz), 
5 8.55 (1H, s), 8.12 (1H, s), 7.40 (2H, dd, J = 6, 9 Hz), 7.13 (2H, t, J - 9 Hz), 4.38 (2H, 
b), 4.15 (2H, s), 3.95-4.02 (1H, m), 3.80 (1H, q, J = 8 Hz), 3.66 (1H, q, J = 8 Hz), 
3.50-3.57 (1H, m), 3.32-3.46 (5H, m), 1.89-1.99 (3H, m), 1.78-1.87 (2H, m), 1.70- 
1.78 (2H, m), 1.49-1.58 (1H, m); ES + MS: 509 (M+H + ). 

10 Example 563: 7-r(4-fluorophenvnmethvn-4-hvdroxv-N-l2-r(2- 

hvdroxvethvl)oxv"|ethyl> -2-oxo-l-[2-(2-oxo-l-pvrrolidinyl)ethvl]-L2-dihvdro-l ,5- 
naphthvridme-3-carboxamide 

A mixture of ethyl 7-(4-fluorobenzyl)-4-hydroxy-2-oxo-l-[2-(2-oxopyrrolidin-l- 
15 yl)ethyl]-l,2-dihydro-l,5-naphthyridine-3-carboxylate (30 mg, 0.066 mmol) and 2- 
[(2-aminoethyl)oxy]ethanol (100 |uL) was heated in EtOH (3 mL) at 175 °C for 45 
min. in a microwave. The reaction mixture was evaporated in vacuo and partitioned 
between IN NaHSC>4 and CH 2 C1 2 . The aqueous phase was back-extracted with 
CH2CI2 and the combined organic layers were dried over Mg SO4, filtered, evaporated 
20 in vacuo and triturated with Et20 to provide the product as a white solid: *H NMR 

(d 6 -DMSO) 5 10.35 (1H, t, J = 5 Hz), 8.54 (1H, s), 8.09 (1H, s), 7.39 (2H, dd, J = 5, 9 
Hz), 7.11 (2H, t, J - 9 Hz), 4.59 (1H, t, J = 5 Hz), 4.36 (2H, t, J - 6 Hz), 4.14 (2H, s), 
3.33-3.56 (12 H, m), 1.93 (2H, t, J - 8 Hz), 1.74 (2H, t, J = 7 Hz); ES + MS: 513 
(M+H + ). 

25 

Example 564: 7-[(4-fluorophenvl)methvll-4-hvdroxv-2-oxo-l-r2-(2-oxo-l- 
pyrrolidinvl)ethvll-N-r3-(2-oxo- 1 -pyrrolidinyDpropyl]- 1 ,2-dihvdro- 1 ,5- 
naphthyridine-3 -carboxamide 



30 This compound was prepared from ethyl 7-(4-fluorobenzyl)-4-hydroxy-2-oxo-l-[2-(2- 
oxopyrrolidin-l-yl)ethyl]-l,2-dihydro-l,5-naphthyridine-3-carboxylate and l-(3- 
aminopropyl)-2-pyrrolidinone using conditions similar to those employed in Example 
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563 to provide a white solid: l U NMR (d 6 -DMSO) S 10.28 (1H, t, J = 6 Hz), 8.55 (1H, 
s), 8.10 (1H, s), 7.40 (2H, dd, J = 6, 9 Hz), 7.13 (2H, t, J = 9 Hz), 4.37 (2H, t, J = 6 
Hz), 4.15 (2H, s), 3.43 (2H, 1, J = 6 Hz), 3.31-3.39 (6H, m), 3.22 (2H, t, J = 7 Hz), 
2.22 (2H, t, J = 8 Hz), 1.87-2.00 (4H, m), 1.70-1.78 (4H, m); ES + MS: 550 (M+H + ). 

5 

Example 565 : N-(23-dihydroxypropviy7-r(4-fluorop 

oxo-1 -r2-(2-oxo-l "pyrrolidinvDethvll- 1 .2-dihydro-L5-naphthvridine-3-carboxamide 

This compound was prepared from ethyl 7-(4-fluorobenzyl)-4-hydroxy-2-oxo-l-[2-(2- 
10 oxopyrrolidin- 1 -yl)ethyl]- 1 ? 2-dihydro- 1 ? 5-naphthyridine-3-carboxylate and 3 -amino - 
1,2-propanediol using conditions similar to those employed in Example 563 to 
provide a white solid: ES + MS: 499 (M+H + ). 

Example 566: 7"[(4-fluorophenvl > )methvll-4~hvdroxv-N~(l- 
15 [(methvloxv)methvl1propyl> ~2-oxo- 1 -[2-(2-oxo- 1 -pvrrolidinvl)ethviy 1 ,2-dihvdro- 
1 ,5-naphthvridine-3-carboxamide 

This compound was prepared from ethyl 7-(4-fluorobenzyl)-4-hydroxy-2-oxo-l~[2-(2- 
oxopyn*olidin-l-yl)ethyl]-l,2-dihydro-l,5-naphthyridine-3-carboxylate and 1- 

20 (methyloxy)-2-butanamine using conditions similar to those employed in Example 
563 to provide a white solid: *H NMR (d 6 -DMSO) 5 10.32 (1H, d, J = 9 Hz), 8.53 
(1H, s), 8.1 1 (1H, s), 7.38 (2H, dd, J = 6, 9 Hz), 7.1 1 (2H, t, J = 9 Hz), 4.37 (2H, b), 
4.14 (2H, s), 4.05 (1H, b), 3.32-3.47 (6H, m), 3.26 (3H, s), 1.95 (2H, t, J = 8 Hz), 
1.69-1.80 (2H, m), 1.56-1.66 (1H, m), 1.42-1.56 (1H, m), 0.86 (3H, t, J = 8 Hz); ES + 

25 MS:511(M+H^). 

Example 567: 7-[(4-fluorophenvnmethvll-4-hvdroxv-iV-|"2-hvdroxv-l- 
(hvdroxvmethvDethvll -2-oxo- 1 - r2-(2-oxo- 1 -p vrrolidinvDethvll - 1 ,2-dihvdro- 1,5- 
naphthvridine-3 -carboxamide 

30 



This compound was prepared from ethyl 7-(4-fluorobenzyl)-4-hydroxy-2-oxo-l-[2-(2- 
oxopyrrolidin- 1 -yl)ethyl]- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate and 2-amino- 
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1,3-propanediol using conditions similar to those employed in Example 563 to 
provide a white solid: ES + MS: 499 (M+H*). 

Example 568: 7-[(4-fluorophenvl)methvl]-4"hvdroxv-N-ri-(hvdroxymethvlV2- 
5 methvlpropyl~l-2-oxo- 1 ~r2-(2-oxo- 1 -p vrrolidinvDethvl V 1 ,2-dihydro- 1 ,5- 
naphthvridine-3 -carboxamide 

This compound was prepared from ethyl 7-(4-fluorobenzyl)-4-hydroxy-2-oxo-l-[2-(2- 
oxopyrrolidin-l-yl)ethyl]-l ? 2-dihydro-l ? 5-naphthyridine-3--carboxylate and 2-amino- 
10 3-methyH-butanol using conditions similar to those employed in Example 563 to 
provide a white solid: *H NMR (d 6 -DMSO) 5 10.38 (1H, d, J = 9 Hz), .8.55 (1H, s), 
8.14 (1H, s), 7.40 (2H, dd, J = 6, 9 Hz), 7.13 (2H, t, J = 9 Hz), 4.87 (1H, t, J = 5 Hz), 
4.30-4.50 (2H, m), 4.16 (2H, s), 3.79-3.87 (1H, m), 3.32-3.60 (7H, m), 1.89-2.04 (2H, 
m), 1.71-1.81 (2H, m) 5 0.90 (6H, dd, J = 7, 9 Hz); ES + MS: 511 (M+H + ). 

15 

Example 569: 7-[(4-fluorophenyl)methvl>^ 

oxo- 1 -[2-(2-oxo- 1 -pyrrolidinyDethvl]- 1 .2-dihvdro- 1 ,5-naphthvridine-3-carboxamide 

This compound was prepared from ethyl 7-(4-fluorobenzyl)-4-hydroxy-2-oxo-l-[2-(2- 
20 oxopyrrolidin- 1 -yl) ethyl]- 1 ? 2-dihydro- 1 ? 5-naphthyridine-3-carboxylate and 2-amino- 
1-pentanol using conditions similar to those employed in Example 563 to provide a 
white solid: l H NMR (d 6 -DMSO) 5 10.31 (1H, d, J = 8 Hz), 8.55 (1H, s), 8.12 (1H, s), 
7.40 (2H, dd, J = 6, 9 Hz), 7.13 (2H, t, J = 9 Hz), 4.93 (1H, t, J = 5 Hz), 4.30-4.46 
(2H, m), 4.15 (2H, s), 3.94-4.03 (1H, m), 3.32-3.53 (6H, m), 1.88-2.05 (2H, m), 1.68- 
25 1.82 (2H, m), 1.42-1.64 (2H, m), 1.25-1.36 (2H, m), 0.88 (3H, t, J = 7 Hz); ES + MS: 
511 (M+H + ). 

Example 570: 7-(4-Fluorobenzyl)-4-hvdroxy- 1 -|"2-(3-hvdroxvazetidin- 1 -vl)-2- 
oxoethyl]-iV-r2-methoxvethvlV2-oxo- 1 ,2-dihvdro- 1 ,5-naphthyridine-3-carboxamide 

30 

The title compound was made in a similar manner to example 558 using azetidine-3- 
ol to give a beige solid: l H NMR (d 6 -DMSO) S 10.22 (1H, m), 8.53 (1H, s), 7.82 (1H, 
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s), 7.33 (2H, m), 7.14 (2H, m), 4.91 (2H, m), 4.55 (1H, m), 4.47 (1H, m), 4.12 (2H, s), 
4.06 (2H, m), 3.63 (1H, m), 3.50 (4H, m), 3.28 (3H, s); HRMS calcd for 
C 2 4H25FN 4 0 6 +H + : 485.1836. Found: 485.1836. 

5 Example 571 : 7-[r4-fluorophenvDmethvl1~4-hvdroxv-A^-[ri^"2~hvdroxv-l - 
methvlethvll-2-oxo- l-(2,2,2-trifluoroethvlV 1 ,2-dihvdro- 1 .5-iiaphthyridine-3- 
carboxamide. 

In a manner similar to that described in 321 , from ethyl 7-[(4-fluorophenyl)methyl]-4- 
1 0 hydroxy-2-oxo- 1 -(2,2,2-trifluoroethyl)- 1 ,2-dihydro- 1 ,5-naphthyridine-3 -carboxylate 
(38 mg, 0.089 mmol) and (2S)-2-amino-l-propanol (0.05 mL) was prepared 7- [(4- 
fluorophenyl)methyl] -4-hydroxy-JV-[( 1 S)-2-hydroxy- 1 -methylethyl] -2-oxo- 1 -(2,2,2- 
trifluoroethyl)- 1 ,2~dihydro~ 1 ? 5-naphthyridiiie-3-carboxamide (34 mg, 85% yield) as a 
white solid. l H NMR (DMSO-rf 6 ) 8 10.07 (d, 8 Hz, 1 H), 8.58 (s, 1 H), 8.19 (s, 1 
15 H), 7.37-7.33 (m, 2 H), 7.14-7.09 (m, 2 H), 5.19 (m, 2 H), 5.01 (m, 1 H), 4.12 (s, 2 
H), 4.03 (m, 1 H), 3.43 (m, 2 H), 1.16 (d, J- 6.8 Hz, 3 H); HRMS m/z calcd for 
C21H20F4N3O4: 454.1385 Found: 454.1391 

Example 572: 7-r(4-fluorophenvl)methvn-4-hydroxy--jV-r(li?V2-hvdroxv-l- 
20 methyleth^^ 
carboxamide. 

In a manner similar to that desribed in example 571, from from ethyl 7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 -(2,2,2-trifluoroethyl)- 1 ,2-dihydro- 1 ,5- 
25 naphthyridine-3-carboxylate (38 mg, 0.089 mmol) and (2i?)-2-amino- 1 -propanol (0.05 
mL) was prepared 7-[(4-fluorophenyl)methyl]-4-fy 
methylethyl] -2-oxo- 1 -(2,2,2-triflu^ 

carboxamide (40 mg, 95% yield) as a white solid. Analytical data was identical to 
example 571. 

30 

Example 573: sodium 7-rf4-fluorophenvl > >methvl1-3-r irnSV2-hvdroxv-l- 
methylethvl] amino) carbonvlV 1 -methyl-2-oxo- 1 ,2-dihvdro- 1 ,5-naphthvridin-4-olate. 
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In a manner similar to that described in example 474, from 7-[(4- 
fluorophenyl)methyl]-4-hydroxy-A^[(l i S)-2-hydroxy~ 1 -methylethyl]-l-methyl-2-oxo- 
l 3 2-dihydro~l ? 5~naphthyridine-3-carboxamide (436 mg, 1.13 mmol described in 
5 example 359) and sodium hydroxide (1.08 mL of a 1 N solution) was prepared 
sodium 7- [(4-fluorophenyl)methyl] -3 -( { [(1 jS)-2-hydroxy- 1 - 

methylethyl] amino } carbonyl)- 1 -methyl-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridin-4-olate 
(331 mg, 72% yield) as a white solid. *H NMR (DMSO-d 6 ) 8 10.41 (d, J= 7.2 Hz, 1 
H), 8.16 (s, 1 H), 7.59 (s, 1 H), 7.33-7.29 (m, 2 H), 7.11-7.07 (m, 2 H), 4.79 (m, 1 H), 
10 3.93 (m, 1 H), 3.41 (m, 1 H), 3.28 (s, 3 H), 3.24 (m, 1 H), 1.03 (d, J= 6.8 Hz, 3 H); 
MS m/z 386 (M+l). 

Example 574: l-i2~racetvl(methvl)amino]ethvU-7~r(4~fluorophenvnmethvl1-4- 
hvdroxv-iV-( 2-hvdroxv- 1 -methvlethvl)-2-oxo- 1 ,2-dihvdro- 1 ,5-nanhthvridine-3 - 
15 carboxamide 

Step 1: Synthesis of ethyl l-{2-[acetyl(methyl)amino]ethyl}-7-[(4- 

fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 5 5-naphthyridine-3-carboxylate 
A solution of ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[2- 

20 (methyl{[0phenylmethyl)oxy]carbonyl}amino)ethyl]-2-oxo-l ? 2-dihydro-l :) 5- 
naphthyridine-3-carboxylate (0.023 g, 0.043 mmol) in CH 2 C1 2 (1.5 mL) was 
combined with diisopropylethylamine (0.0038 mL, 0.22 mmol), acetic anhydride 
(0.021 mL, 0.22 mmol) and Pd/C (0.012 g, 10% w/w). The resulting suspension was 
flushed with nitrogen and evacuated several times the charged with hydrogen under a 

25 balloon and stirred at ambient temperature overnight. The reaction mixture was 

filtered, washed with CH 2 C1 2 , and concentrated in vacuo. The residue was dissolved 
in CH 2 C1 2 , washed with IN NaHSC>4, and brine, concentrated the organics to afford 
the title compound as an oil: ! H NMR (400 MHz, DMSO-</ 6 ) 5 ppm 1.22 (d ? J=6.59 
Hz, 3 H) 1.86 (s, 3 H) 2.94 (s, 3 H) 3.50 (t, J=6.86 Hz, 2 H) 4.18 (s, 2 H) 4.28 (q, 

30 J-6.83 Hz, 4 H) 7.12 (t, J=8.69 Hz, 2 H) 7.35 - 7.40 (m, 2 H) 8.02 (d, J=6.40 Hz, 1 
H) 8.47 (s, 1 H); ES + MS: 442 (M+H + ). 
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Step 2: Synthesis of l-{2-[acetyl(methyl)amm^ 

hydroxy-jV-(2-hydroxy- 1 -methylethyl)-2-oxo- 1 ,2~dihydro~ 1 ,5 -naphthyridine-3 - 
carboxamide 

A solution of ethyl l-{2-[acetyl(methyl)amino]ethyl}-7-[(4-fluorophenyl)methyl]-4- 
5 hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridme-3 -carboxylate (0.019 g, 0.039 mmol) in 
EtOH (3 mL) under nitrogen was treated with 2-amino- 1 -propanol (0.02 mL, 0.27 
mmol) for 30 min. @ 160 °C in a microwave vessel. After the reaction was coolded 
to ambient temperature the resulting suspension was concentrated in vacuo, triturated 
with Et20 :MeOH, filtered, and the filtered solid was washed with Et 2 0 then 
10 thouroughly dried under high vacuum to provide the title compound as an off-white 
solid: l K NMR (400 MHz, DMSO-rf 6 @ 90 °C) 5 ppm 1.23 (d, .7=6.86 Hz, 3 H) 1.85 
(s, 3 H) 2.95 (s, 3 H) 3.50 - 3.55 (m,4H) 4.08 - 4.11 (m, 1 H) 4.18 (s, 2 H) 4.35 (s, 2 
H) 4.69 - 4.72 (m, 1 H) 7,10 - 7.15 (m, 2 H) 7.37 - 7.42 (m, 2 H) 8.08 (s, 1 H) 8.55 (s, 
1 H) 10.29 (d, J=4.53 Hz, 1 H) 17.15 (s, 1 H); ES + MS: 471 (M+H + ). 

15 

Example 575: 7-[(4-Fluorophenvl)methvl1-4-hvdroxv-jV^(2-hvdroxvpropvlV2-oxo-l- 
|"3-(2-oxo-l -pvrrolidinvDpropvll- 1 ,2-dihvdro-l ,5-naphthvridine-3-carboxamide. 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
20 oxo- 1 -[3-(2-oxo- 1 -pyrrolidinyl)propyl]- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 
and l-amino-2-propanol employing methods similar to those described in Example 
202. l U NMR (400 MHz, CDC1 3 ) 8 10.36 (t, J= 5.8 Hz, 1 H) 8.52 (s, 1 H) 7.38 (s, 1 
H) 7.16 (dd, J~ 8.2, 5.5 Hz, 2 H) 7.01 (t, 7= 8.7 Hz, 2 H) 4.20 - 4.00 (m, 6 H) 3.60 
(m, 1 H) 3.43 - 3.25 (m, 5 H), 2.39 (m, 2 H), 2.01 (m, 2 H) 1.80 (m, 2 H) 1.25 (d, J = 
25 6.4 Hz, 3 H); MS m/z 497 (M+H) + . 

Example 576: l-Ethyl-7-r(4-fluorophenvDmethvl1-4-hvdroxv-iV-|'( iy>-2-hvdroxv-l- 
methvlethvll-2-oxo-l ,2~dihvdro-l ,5 -naphthyridine-3 -carboxamide. 



30 In a similar manner to that described in example 196, from ethyl 1 -ethyl-7-[(4- 

fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 
(60 mg, 0.162 mmol) and (25)-2-amino-l-propanol (0.05 mL) was prepared 1-ethyl- 
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7-[(4-fluorophenyl)methyl]-4-hydro^ 

dihydro-l ? 5-naphthyridine-3-carboxamide (33 mg, 51% yield) as a white solid after 
purification by reverse phase HPLC. *H NMR (CDC1 3 ) 8 10.27 (d, J— 7.6 Hz, 1 H), 
8.50 (s, 1 H), 7.33 (s, 1 H), 7.16-7.12 (m, 2 H), 7.04-6.98 (m, 2 H), 4.27 (m ? 6 H), 
5 3.78 (dd, J= 11.2, 3.6 Hz, 1 H) 5 3.65 (dd, J= 11.2 9 6 Hz, 1 H), 1.29 (d, J= 6.8 Hz, 3 
H), 1.19 (m, 3 H); MS m/z 400 (M+l). 

Example 577: 7-[(4-Fluorophenvnmethvl]-4-hvdroxv-A^-r(2iy)-2-hvdroxvpropvl]-l- 
(3-hvdroxvpropyl)-2-oxo- 1 ,2-dihvdro- 1 ,5-naphthvridine-3-carboxamide. 

10 

In a similar manner to that described in example 196, from ethyl 7-[(4- 
fluorophenyl)methyl]-4-hydroxy-l -(3-hydroxypropyl)-2-oxo- 1 ,2-dihydro- 1 ,5- 
naphthyridine-3 -carboxylate (60 mg, 0.15mmol) and (25)- 1 -amino-2-propanol (0.05 
mL), was prepared 7-[(4-fluorophenyl)methyl]-4-hydroxy-A^-[(2iS)-2-hydroxypropyl]- 
15 l-(3-hydroxypropyl)-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxamide (16 mg, 

25% yield) as a white solid after purification by reverse phase HPLC. Analytical data 
was identical to that described in example 578. 

Example 578: 74(4-fluorophenvltoethviy4-h^ 
20 (3-hvdroxvpropvlV2-oxo-L2-dihvdro-h5-naphthvridine-3-carboxamide. 

In a similar manner to that described in example 196, from ethyl 7-[(4- 
fluorophenyl)methyl] -4-hydroxy- 1 -(3-hydroxypropyl)-2-oxo- 1 ,2-dihydro- 1,5- 
naphthyridine- 3 -carboxylate (60 mg, O.lSmmol) and (2i?)~ 1 -amino-2-propanol (0.05 

25 mL) was prepared 7- [(4-fluorophenyl)methyl] -4-hydroxy-7V- [(27?)-2-hydroxypropyl] - 
l-(3-hydroxypropyl)-2-oxo-l ,2-dihydro-l ,5-naphthyridine-3-carboxamide (16 mg, 
25% yield) as a white solid after purification by reverse phase HPLC. *H NMR 
(CDC1 3 ) 5 10.02 (s, 1 H), 8.35 (s, 1 H), 7.56 (s, 1 H), 7.06-7.03 (m, 2 H), 6.89-6.84 
(m, 2 H), 4.17 (m, 2 H), 4.01 (s, 2 H), 3.89 (m, 1 H), 3.45-3.39 (m, 3 H), 3.19 (m, 1 

30 H), 1.71 (m, 2 H), 1.09 (m, 3 H); MS m/z 430 (M+l). 
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Example 579: l-Ethvl-7-[(4-fluorophenvlto^ 
methvlethyll-2-oxo- 1 ,2-dihvdro-l ,5-naphthyridine-3-carboxamide. 

In a similar manner to that described in example 196, from ethyl l-ethyl-7-[(4- 
5 fluorophenyl)methyl]~4-hydroxy- 

(60 mg, 0.162 mmol) and (27?)-2-amino- 1 -propanol (0.05 mL) was prepared 1-ethyl- 
7-[(4-fluorophenyl)methyl] -4-hydroxy-iV-[( li?)-2-hydroxy- 1 -methylethyl]-2-oxo- 1 ,2- 
dihydro- 1 ,5 ~naphthyridine-3 -carboxamide (50 mg, 85% yield) as a white solid after 
purification by reverse phase HPLC. Analytical data was identical to that described in 
10 example 576. 

Example 580: 7"[(4-fluorophenvl)methvl1"4-hvdroxv-N-(2--hvdroxvethvlV2"Oxo~l--[2- 
(2-oxo- 1 -piperidinvDethvll- 1 .2-dihydro- 1 ,5-naphthyridine-3 -carboxamide 

1 5 Ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 -[2-(2-oxo- 1 -piperidinyl)ethyl]- 
l,2-dihydro-l 5 5-naphthyridine-3-carboxylate. This compound was prepared in 3 steps 
from ethyl 3~amino-5-[(4-fluorophenyl)methyl]-2-pyridinecarboxylate and (2-oxo- 1- 
piperidinyl)acetaldehyde (WO 01/9008 1A1) employing methods similar to Steps 2-4 
of Example 457 to provide the product as a white solid: ! H NMR (CDC1 3 ) 5 8.50 (1H, 

20 s), 8.35 (1H, s), 7.23-7.28 (2H, m), 6.99 (2H, t, J = 9 Hz), 4.53 (2H, q, J = 7 Hz), 4.36 
(2H, t, J = 8 Hz), 4.16 (2H, s), 3.54 (2H, t, J = 7), 3.41 (2H, b), 2.39 (2H, b), 1.76-1.81 
(4H, m), 1.49 (3H, t, J = 7 Hz); ES + MS: 490 (M+Na" 1 "). 

7-[(4-Fluorophenyl)methyl]-4-hydroxy-N-(2-hydroxyethyl)-2-oxo- 1 -[2-(2-oxo- 1 - 
25 piperidinyl)ethyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide. This compound 
was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l-[2-(2-oxo-l- 
piperidinyl)ethyl]- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate and 2-aminoethanol 
using methods similar to Example 563 to provide a white solid: *H NMR (CDCI3) 8 
10.42 (1H, b), 8.53 (1H, s), 8.25 (1H, s), 7.21-7.26 (2H, m), 6.97 (2H, t, J = 8 Hz), 
30 4.38 (2H, t, J - 7 Hz), 4.15 (2H, s), 3.86 (2H, t, J = 5 Hz), 3.49-3.66 (4H, m), 3.35 
(2H, b), 2.85 (1H, t, J = 5 Hz), 2.35 (2H, b)> 1.72-1.76 (4H, m); ES + MS: 483 (M+H+). 
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Example 581 : 7-[(4-FluorophenyD^ 

1- [2-f2-oxo- 1 ~piperidinyl)ethvl~|- 1 ,2-dihydro- 1 ,5-naphthvridine-3-carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
5 oxo- 1 -[2-(2-oxo- 1 -piperidinyl)ethyl]- 1 ,2-dihydro- 1 ,5-naphthyridine-3 -carboxylate 

and 2-(methyloxy)ethanamine using methods similar to Example 563 to provide a 
white solid: *H NMR (CDC1 3 ) 5 10.29 (1H, b), 8.54 (1H, s), 8.26 (1H, s), 7.24 (2H, 
dd, J = 6, 9 Hz), 6.99 (2H, t, J = 9 Hz), 4.39 (2H, t, J = 8 Hz), 4.15 (2H, s), 3.50-3.69 
(6H, m), 3.42 (3H, s), 3.36 (2H, b), 236 (2H, b), 1.75 (4H, b); ES + MS: 497 (M+H + ). 

10 

Example 582: 7"[(4-Fluorophenvl)methyl1-4-hydroxy-N-(2-hvdroxy-l-me thylethyl)- 

2- oxo- 1 -[2-(2-oxo- 1 -piperidinyl)ethvl] - 1 ,2-dihvdro- 1 .5 -naphthvridine~3 -carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4~hydroxy-2- 
1 5 oxo- 1 -[2-(2-oxo-l -piperidinyl)ethyl]~ 1 ,2-dihydro- 1 ,5-naphthyridine-3 -carboxylate 
and 2-amino- 1 -propanol using methods similar to Example 563 to provide a white 
solid: l U NMR (CDC1 3 ) 5 10.28 (1H, d, J - 7 Hz), 8.55 (1H, s), 8.28 (1H, s), 7.25 
(2H, dd, J - 6, 8 Hz), 6.99 (2H, t, J = 8 Hz), 4.38 (2H, t, J = 8 Hz), 4.25-4.34 (1H, m), 
4.16 (2H, s), 3.80 (1H, dd, J - 4, 11 Hz), 3.68 (1H, dd, J = 6, 11 Hz), 3.53 (2H, t, J — 7 
20 Hz), 3.37 (2H, b), 2.36 (2H, b), 1.76 (4H, b), 1.33 (3H, d, J - 7 Hz); ES + MS: 497 
(M+H + ). 

Example 583: 7-[(4-Fluorophenvl)methvl]-4-hydroxy-N"(2-hydroxypropvlV2-oxo- 1 - 
[2-(2-oxo-l-piperidinvl)eth^ 

25 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 -[2-(2-oxo~ 1 -piperidinyl)ethyl]- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
and l-amino-2-propanol using methods similar to Example 563 to provide a white 
solid: J H NMR (CDC1 3 ) 8 10.42 (1H, b), 8.56 (1H, s), 8.30 (1H, s), 7.25 (2H, dd, J = 
30 5, 9 Hz), 6.99 (2H, dd, J - 9 Hz), 4.39 (2H, t, J = 7 Hz), 4.16 (2H, s), 4.04-4.12 (1H, 
m), 3.60-3.67 (1H, m), 3.54 (2H, t, J = 8 Hz), 3.34-3.42 (3H, m), 2.36 (2H, b), 1.73- 
1.80 (4H, m), 1.28 (3H, d, J = 6 Hz); ES + MS: 497 (M+H 4 "). 
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Example 584: 7-[(4-Fluorophenvl > )methvl1-4"hvdroxv-N~ri"methvl-2" 
(methvloxy)ethvl1 -2-oxo- l-[2-(2-oxo- 1 -piperidinvltethvll - 1 „2-dihvdro- 1.5- 
naphthvridine-3-carboxamide 

5 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- l-[2-(2~oxo~ 1 -piperidinyl)ethyl] - 1 ,2-dihydro- 1 , 5 -naphthyridine- 3 -carboxylate 
and l-(methyloxy)-2-propanamine using methods similar to Example 563 to provide a 
white solid: *H NMR (CDC1 3 ) 6 10.17 (1H, d, J - 8 Hz), 8.54 (1H, s), 8.27 (1H, s), 
10 7.23 (2H, dd, J - 5, 8 Hz), 6.98 (2H, t, J = 8 Hz), 4.31-4.43 (3H, m), 4.15 (2H, s), 3.53 
(2H, b), 3.47 (2H, d, J = 5 Hz), 3.40 (3H, s), 3.36 (2H, b), 2.35 (2H, b), 1.75 (4H, b), 
1.30 (3H, d, J = 7 Hz); ES + MS: 511 (M+H + ). 

Example 585: N-[2-(EthvloxY^ethvl1-7-[(4-fluorophenvl)methvn-4-hvdroxv-2-oxo-l- 
15 r2-(2"OXo-l-piperidinyl)ethvll-l ,2-dihvdro-l ,5-naphthvridine-3"Carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- l-[2-(2-oxo- 1 -piperidinyl)ethyl]- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
and 2-(ethyloxy)ethanamine using methods similar to Example 563 to provide a white 
20 solid: l K NMR (CDC1 3 ) 8 10.36 (1H, b), 8.53 (1H, s), 8.16 (1H, s), 7.37 (2H, dd, J = 
6, 8 Hz), 7.11 (2H, t, J = 9 Hz), 4.37 (2H, t, J = 6 Hz), 4.13 (2H, s), 3.42-3.50 (8H, m), 
3.24 (2H, t, J = 6 Hz), 1.99 (2H, t, J = 6 Hz), 1.48-1.62 (4H, m), 1.10 (3H, t, J - 7 
Hz); ES + MS: 511 (M+H + ). 

25 Example 586: 7-rr4-Fluoronhenvnmethvll-4-hydroxv-N-l3-ra- 

methylethyDoxvlprop vll -2-oxo- 1 -[2-(2-oxo- 1 -piperidinvDethyll - 1 ,2-dihydro- 1,5- 
naphthvridine-3 -carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
3 0 oxo- 1 -[2-(2-oxo- 1 -piperidinyl)ethyl] - 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
and 3 - [ ( 1 -methylethyl) oxy] - 1 -prop anamine using methods similar to Example 563 to 
provide a white solid: ES+MS: 539 (M+H + ). 
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Example 587: 7-r(4-Fluorophenvnmethvll-4-hvdroxv-N-l2-r(l- 
methvlethvDoxyl ethyll -2-oxo- 1 -[2-(2-oxo- 1 -piperidinvl>ethvr|- 1 .2-dihydro- 1.5- 
naphthvridine-3 -carboxamide 

5 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 - [2~(2-oxo- 1 -piperidinyl)ethyl] - 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
and 2-[(l-methylethyl)oxy]ethanamine using methods similar to Example 563 to 
provide a white solid: *H NMR (d 6 -DMSO) 8 10.37 (1H, b), 8.53 (1H, s), 8.15 (1H, 
10 s), 7.37 (2H, dd, J = 6,8 Hz), 7.11 (2H, t, J - 9 Hz), 4.37 (2H, b), 4.13 (2H, s), 3.53- 

3.62 (1H, m), 3.45-3.53 (6H, m) 5 3.24 (2H, t, J = 6 Hz), 1.98 (2H, t, J - 6 Hz), 1.48- 

1.63 (4H, m), 1.09 (6H, d, J - 6 Hz); ES + MS: 525 (M+H + ). 

Example 588: 7-[(4-Fluorophenvl)methyl1-4-hvdroxv-2-oxo-l-[2-(2~oxo-l- 
15 piperidinvDethvll -N-[3 -(2-oxo- 1 -pyrrolidinyI)propyr| - 1 ,2-dihydro- 1 .5 -naphthyridine- 
3 -carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4~hydroxy-2- 
oxo- 1 -[2-(2-oxo- 1 -piperidinyl)ethyl]- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 

20 and l-(3-aminopropyl)-2-pyrrolidinone using methods similar to Example 563 to 
provide a white solid: X H NMR (d 6 -DMSO) 8 10.28 (1H, t, J = 6 Hz), 8.53 (1H, s), 
8.16 (1H, s), 7.38 (2H, dd, J = 6, 8 Hz), 7.1 1 (2H, t, J = 9 Hz), 4.35 (2H, t, J = 6 Hz), 
4.13 (2H, s), 3.47 (2H, t, J - 7 Hz), 3.18-3.35 (8H, m), 2.19 (2H, t, J = 9 Hz), 2.02 
(2H, t, J = 5 Hz), 1.84-1.94 (2H, m), 1.69-1.76 (2H, m), 1.49-1.62 (4H, m); ES + MS: 

25 564 (M+H + ). 

Example 589: 7-[(4-Fluorophenvnmethvl1"4-hvdroxv-N-(4-hvdroxybutvl)-2-oxo-l- 
[2-(2-oxo- 1 -piperidinvDethyl] - 1 ,2-dihydro- 1 .5 -naphthvridine-3 -carboxamide 

30 This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 -[2-(2-oxo- 1 -piperidinyl)ethyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 
and 4-amino-l-butanol using methods similar to Example 563 to provide a white 
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solid: l H NMR (d 6 -DMSO) 8 10.28 (1H, t, J = 7 Hz), 8.53 (1H, s), 8.17 (1H, s), 7.38 
(2H, dd, J = 6, 8 Hz), 7.1 1 (2H, t, J = 9 Hz), 4.42 (1H, t, J = 5 Hz), 4.36 (2H, t, J = 5 
Hz), 4.13 (2H, s), 3.47 (2H, t, J - 7 Hz), 3.21-3.42 (6H, m), 2.00 (2H, t, J = 6 Hz), 
1.41-1.82 (8H, m); ES + MS: 511 (M+H + ). 

5 

Example 590: 7-[(4-Fluorophenvl)methYl]-4-hvdroxv-N-r2-hydroxv-l- 
(hydroxymethvl)ethvl] -2-oxo- 1 - [2-(2-oxo- 1 -piperidinvDethvll- 1 ,2-dihvdro- 1.5- 
naphthyridine-3 -carboxamide 

10 This compound was prepared from ethyl 7 - [ (4-fluorophenyl)methyl] -4-hydroxy-2 - 
oxo-l-[2-(2-oxo-l-piperidinyl)ethyl]-l,2-dihydro-l,5-naphthyridine-3-carboxy^ 
and 2-amino- 1,3 -propanediol using methods similar to Example 563 to provide a 
white solid: ES + MS: 513 (M+H 4 "). 

15 Example 591 : 7-[(4-fluorophenvl)methvl]-4-hvdroxy-N-methvl-2-oxo-l-[2-(2-oxo-l- 
piperidinyl)ethyl"l-l ,2-dihydro- 1 ,5-naphthyridine-3-carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 ~[2-(2-oxo- 1 -piperidinyl)ethyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 
20 and methylamine using methods similar to Example 563 to provide a white solid: *H 
NMR (d 6 -DMSO) 5 10.10 (1H, b), 8.53 (1H, s), 8.15 (1H, s), 7.37 (2H, dd, J = 6, 8 
Hz), 7.1 1 (2H, t, J = 9 Hz), 4.34 (2H, t, J = 7 Hz), 4.12 (2H, s), 3.46 (2H, t, J = 7 Hz), 
3.22 (2H, t, J = 6 Hz), 2.88 (3H, d, J = 5 Hz), 2.01 (2H, t, J = 7 Hz), 1.48-1.62 (4H, 
m); ES + MS: 553 (M+H + ). 

25 

Example 592: l-rCvanomethvl)-7-[(4-fluorophenvl)methyl1-4-hvdroxv--jV"r2- 
(methvloxv)ethvl"l-2-oxo- 1 ,2-dihvdro- 1 ,5-naphthyridine-3-carboxamide. 

Ethyl 1 -(cyanomethyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1,5- 
30 naphthyridine-3 -carboxylate. In a similar manner to that described in example 316 
step 1, from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l,2-dihydro-l,5- 
naphthyridine-3 -carboxylate (29 mg, 0.085 mmol) lithium (bis-trimethylsilyl)amide 
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(0.17 mL of a 1 M solution in tetrahydrofuran) and iodoacetonitrile (0.04 mL, 0.51 
mmol) was prepared ethyl l-(cyanomethyl)-7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo-l ? 2-dihydro-l,5-naphthyridine-3-carboxylate (33 mg, 95% yield) as a yellow oil- 
Product was carried on without further purification. ! H NMR (CDC1 3 ) 8 8.51 (s, 1 
5 H), 7.40 (s, 1 H), 7.15-7.09 (m, 2 H), 7.01-6.96 (m, 2 H), 5.10 (s, 2 H), 4.46 (m, 2 H), 
4.13 (s, 2 H), 1.41 (m, 3 H); MS m/z 404 (M+23). 

1 -(Cyanomethyl)-7- [(4-fluorophenyl)methyl] -4-hydroxy-iV- [2-(methyloxy)ethyl] -2- 
oxo-l 5 2-dihydro-l ? 5-naphthyridine-3-carboxamide. In a similar manner to that 

10 described in example 196, from ethyl l~(cyanomethyl)-7-[(4-fluorophenyl)methyl]-4- 
hydroxy-2-oxo-l 5 2-dihydro-l 5 5-naphthyridine-3-carboxylate (33 mg, 0.087 mmol) 
and [2-(methyloxy)ethyl] amine (0.05 mL) was prepared 1 -(cyanomethyl)-7-[(4- 
fluorophenyl)methyl] -4-hydroxy-A^-[2-(methyloxy)ethyl]-2-oxo- 1 ,2-dihydro- 1 ,5- 
naphthyridine-3-carboxamide (14 mg, 40% yield) as a white solid after purification by 

15 reverse phase HPLC. X K NMR (CDC1 3 ) 8 9.95 (s, 1 H), 8.62 (s, 1 H), 7.38 (s, 1 H) 
7.18-7.15 (m, 2 H), 7.05-7.01 (m, 2 H), 5.12 (s, 2 H), 4.17 (s, 2 H), 3.63 (m, 2 H), 
3.57 (m, 2 H), 3.41 (s, 3 H); MS m/z 411 (M+l). 

Example 593: 7-f4-FluorobenzvD-4-hydroxy-iV-(2-methoxvethvl)-2-oxo-l-l2-oxo-2- 
20 [(2,2.2-trifluoroethvl)^ 

The title compound was made in a similar manner to example 558 using 2,2,2- 
trifluoroethylamine to give a white solid: *H NMR (d 6 -DMSO) 5 10.18 (1H, m), 8.88 
(1H, m), 8.54 (1H, s), 7.77 (1H, s), 7.30 (2H, m), 7.10 (2H, m), 4.96 (2H, s), 4.09 
25 (2H, s), 3.89 (2H, m), 3.49 (4H, m), 3.28 (3H, s); HRMS calcd for C23H22F4N4O5+H+ 
511.1600. Found: 511.1598. 

Example 594: 7-( 4-FluorobenzvlV 1 - (2-IY 4-fluorophenvl)amino1-2-oxoethvll -4- 
hvdroxv-jV-(2-methoxvethvl)-2-oxo-L2-dihvdro-L5-naphthvridine-3-carboxamide 

30 

The title compound was made in a similar manner to example 558 using 4- 
fluoroaniline to give an off-white solid: l U NMR (d 6 -DMSO) 8 10.43 (1H, s), 10.20 
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(1H, m), 8.55 (1H, s), 7.98 (1H, s), 7.54 (2H, m), 7.30 (2H, m), 7.14 (2H, m), 7.03 
(2H, m), 5.08 (2H, s), 4.10 (2H, s), 3.49 (4H, m), 3.26 (3H, s); HRMS calcd for 
C 2 7H24F2N 4 05+H + : 523.1790. Found: 523.1787. 

5 Example 595 : 7-(4-Fluorobenzyl)-4-hvdroxy-A , -(2-methoxvethvl)-2-oxo- 1 -(2-oxo-2- 
thiomorpholm-4-ylethylV1.2-dihvdro-1.5-naphthyridine-3-carboxamide 

The title compound was made in a similar manner to example 558 using 
thiomorpholine to give an off-white solid: *H NMR (d 6 -DMSO) 5 10.21 (1H, m), 8.53 
10 (1H, s), 7.65 (1H, s), 7.31 (2H, m), 7.12 (2H, m), 5.16 (2H, s), 4.13 (2H, s), 3.83 (2H, 
m), 3.66 (2H, m), 3.49 (4H, m), 3.26 (3H, s), 2.86 (1H, m), 2.70 (3H, m); HRMS 
calcd for C 2 5H 2 7FN 4 0 5 S+H + : 515.1760. Found: 515.1759. 

Example 596 : 7-r4-FluorobenzvlV4-hvdroxy-iV-(2-methoxyethylV2-oxo- 1 - C2-oxo-2- 
15 (1.3 -thiazolidin-3 - vDethvi] - 1 ,2-dihydro- 1 ,5-naphthyridine-3 -carboxamide 

The title compound was made in a similar manner to example 558 using thiazolidine 
to give a lemon solid: *H NMR (d 6 -DMSO) 5 10.21 (1H, m), 8.52 (1H, s), 7.84 (1H, 
s), 7.31 (2H, m), 7.12 (2H, m), 5.16 (2H, s), 4.76 (1H, s), 4.43 (1H, s), 4.11 (2H, s), 
20 3.92 (1H, m), 3.63 (1H, m), 3.52 (4H, m), 3.26 (3H, s), 3.22 (1H, m), 3.02 (1H, m); 
HRMS calcd for C24H25FN405S+H 1 ": 501.1600. Found: 501.1600. 

Example 597: 7-(4-FluorobenzvlV4-hydroxy-iV : -(2-methoxyethylV2-oxo- 1 - [2-oxo-2- 
(pyridin-3-ylamino)ethyl1-l,2-dihvdro-1.5-naphthvridine-3-carboxamide 

25 

The title compound was made in a similar manner to example 558 using 3- 
aminopyridine to give a white solid: J H NMR (d 6 -DMSO) 5 10.66 (1H, s), 10.19 (1H, 
m), 8.72 (1H, s), 8.56 (1H, m), 8.28 (1H, m), 8.01 (2H, m), 7.38 (1H, m), 7.31 (2H, 
m), 7.03 (2H, m), 5.13 (2H, s), 4.11 (2H, s), 3.52 (4H, m), 3.26 (3H, s); HRMS calcd 
30 for C 2 6H24FN 5 05+H + : 506. 1 830. Ftfund: 506. 1 833. 
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Exam ple 598:1- {2-rEthylfmethvDaminol -2-oxoethvl) 4~fluorophenvDmethvl] -4- 
hvdrQxy-N-r2-(methvloxv)ethvl1-2~oxo-l ,2-dihydro-l ,5-naphthyridine-3- 
carboxamide 

5 This compound was prepared from [7-[(4-fluorophenyl)methyl]-4-hydroxy-3-({[2- 
(methyloxy)ethyl]amino}carbonyl)^ acid and 

N-ethylmethylamine employing methods similar to those described in Example 558 
and was obtained as a white solid: ^NMR (d 6 -DMSO) 8 mixture of rotamers 10.22 
(1H, m), 8.52 (1H, s), 7.69 and 7.64 (1H, s), 7.31 (2H, m), 7.1 1 (2H, m), 5.12 and 
10 5.10 (2H, s), 4.11 and 4.10 (2H, s), 3.53-3.45 (4H, m), 3.27 (2H, m), 3.26 (3H, s), 
3.09 and 2.78 (3H, s), 1.20 and 0.97 (3H, t, J = 7 Hz); AP + MS: 471 (M+H + , 100). 

Example 599: 7-|"(4-FluorQphenvDmethyl]-4-hydroxy-l"(2- 

rmethyltoethyloxy)amino1 -2-oxoethyl} -N-[2-(methyloxy)ethyl1 -2~oxo- 1 ,2-dihydro- 
15 1 .S-naphthyridine-S-carboxamide 

This compound was prepared from [7~[(4-fluorophenyl)methyl]-4-hydroxy-3-({[2- 
(methyloxy)ethyl]amino}carbonyl)-2-oxo-l ? 5-naphthyiidin-l(2H)-yl]acetic acid and 
N,0-dimethylhydroxylamine hydrochloride employing methods similar to those 
20 described in Example 558 and was obtained as a white solid: ^NMR (de-DMSO) 8 
10.17 (1H, br t , J = 5 Hz), 8.53 (1H, s), 7.82 (1H, s), 7.32 (2H, t, J - 8 Hz), 7.12 (2H, 
t, J ~ 9 Hz), 5.19 (2H, s), 4.12 (2H, s), 3.83 (3H, s), 3.53-3.48 (4H, m), 3.26 (3H, s), 
3.12 (3H, s); AP + MS: 473 (M+H + , 100). 

25 Example 600: 7-[(4-fluorophenyl)methyl^ 
piperidinvl)ethvl]-N-(tefr^ 
carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
3 0 oxo- 1 -[2-(2-oxo- 1 -piperidinyl)ethyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 

and tetrahydro-2ff-pyran-4-amine using methods similar to Example 563 to provide a 
white solid: ES + MS: 523 (M+H + ). 
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Example 601 : 7-[(4-fluorophenyl)me^ 
oxo-H2-(2-oxo-l-piperidinvl)ethvl^^^ 

5 This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2~ 
oxo- 1 -[2-(2-oxo- 1 -piperidinyl)ethyl]- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
and (21f)-l-amino-2-propanol using methods similar to Example 563 to provide an 
off-white solid: 2 H NMR (300 MHz, DMSO-rf 6 ) 5 ppm 1.10 (d, 7=6.32 Hz, 3 H) 1.55 
- 1.65 (m, 4 H) 2.04 (t, 7=5.79 Hz, 2 H) 3.15 - 3.28 (m, 2 H) 3.40 - 3.53 (m, 4 H) 3.81 
10 (br. s., 1 H) 4.16 (s, 2 H) 4.39 (t, 7=6.42 Hz, 2 H) 4.95 (d, 7=3.58 Hz, 1 H) 7.1 1 - 7.17 
(m, 2 H) 7.38 - 7.43 (m, 2 H) 8.20 (d, 7=1.47 Hz, 1 H) 8.56 (d, 7=1.68 Hz, 1 H) 10.42 
(t, 7-5.16 Hz, 1 H) 17.23 (s, 1 H); ES + MS: 497 (M+H + ). 

Example 602: 7-[ r4-fluorophenvl)methvl]-4-hvdroxv-A r -(3-hvdroxypropyl)-2-oxo-l- 
15 [2-(2-oxo- 1 -piperidinvDethyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo-l-[2-(2-oxo-l-piperidinyl)ethyl]-l,2-dihydro-l,5-naphthyridine-3--carboxylate 
and 3-aminopropanol using methods similar to Example 563 to provide an off-white 
20 solid: l U NMR (300 MHz, DMSO</ 6 ) 5 ppm 1.09 (t, 7=7.05 Hz, 2 H) 1.52 - 1.65 (m, 
4 H) 1.65 - 1.75 (m, 2 H) 2.04 (t, 7=6.42 Hz, 2 H) 3.26 (t, 7=5.48 Hz, 2 H) 3.39 - 3.53 
(m, 4 H) 4.16 (s, 2 H) 4.39 (t, 7=6.42 Hz, 2 H) 4.55 - 4.63 (m, 1 H) 7.1 1 - 7.17 (m, 2 
H) 7.38 - 7.43 (m, 2 H) 8.20 (s, 1 H) 8.56 (d, 7=1.47 Hz, 1 H) 10.32 (t, 7=5.58 Hz, 1 
H) 17.25 (s, 1 H); ES + MS: 497 (M+H+). 

25 

Example 603 : 7-[(4-fluorophenvDmethvl]-4^ 

(2-oxo- 1 -piperidinvDethvl]- 1 ,2~dihvdro- 1 .5-naphthvridine-3 -carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2~ 
30 oxo-l-[2-(2-oxo-l-piperidinyl)ethyl]-l,2-dihydro~l,5-naphthyridine-3-carboxylate 

and l-amino-2-butanol using methods similar to Example 563 to provide an off-white 
solid: ! H NMR (300 MHz, DMSO-</ 6 ) 5 ppm 0.83 - 0.93 (m, 3 H) 1.38 - 1.45 (m, 2 H) 
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1.54 - 1.65 (m, 4 H) 2.04 (t, J=6.00 Hz, 2 H) 3.18 - 3.30 (m, 3 H) 3.44 - 3.57 (m, 4 H) 
4.16 (s, 2 H) 4.31 - 4.45 (m, 2 H) 4.95 (d,/=5.26 Hz, 1 H) 7.11 - 7.18 (m, 2 H) 7.38 - 
7.44 (m, 2 H) 8.20 (s, 1 H) 8.56 (d, J-1.68 Hz, 1 H) 10.42 (t, J=5.58 Hz, 1 H) 17.23 
(s, 1 H); ES + MS: 511 (M+H 4 }. 

5 

Example 604: 7-rf4-fluorophenvl)methvl]-4-hvdroxv-7V-[n R)-l -fhvdroxymethvl)-3- 
methvlbutvl1-2~oxo- 1 -r2-(2-oxo- 1 -piperidinvDethvl]- 1 .2-dihvdro- 1 .5-naphthvridine- 
3-carboxamide 

10 A mixture of ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l-[2-(2-oxo-l- 
piperidinyl)ethyl]-l,2-dihydro-l,5-naphthyridine-3-carboxylate (30 mg, 0.064 mmol) 
and (27?)-2-amino-4-methyl- 1 -pentanol (75 p,L, 0.64 mmol) was heated in EtOH (3 
mL) at 175 °C for 45 min, in a microwave. The reaction mixture was cooled to rt and 
let stand overnight. Added IN NaHSC>4 (2 mL) filtered the resulting suspension, 

15 washed with EtOH: water 1:1, and Et 2 0 then concentrated the filtrate in vacuo. 
Dissolved the residue in CH2CI2, washed with 0.5N NaHSC>4, water, and brine then 
dried the organics over Na 2 S04, filtered and concentrated in vacuo. Triturated the 
residue with Et 2 0, filtered and dried in vacuo to provide the product as an off-white 
solid: *H NMR (300 MHz, DMSO-tf 6 ) 8 ppm 0.91 (d, J=6.53 Hz, 6 H) 1.40 - 1.50 (m, 

20 2 H) 1.53 - 1.67 (tn, 6 H) 1.99 - 2.11 (m, 2 H) 3.18 - 3.29 (m, 2 H) 3.35 - 3.50 (m, 4 
H) 3.53 - 3.59 (m, 1 H) 4.09 (dd, 7=4.32, 3.26 Hz, 1 H) 4.17 (s, 2 H) 4.93 (t, J=5.16 
Hz, 1 H) 7.10 - 7.18 (m, 2 H) 7.37 - 7.44 (m, 2 H) 8.21 (d, J=1.47 Hz, 1 H) 8.56 (d, 
.7=1.69 Hz, 1 H) 10.31 (d, 7=9.06 Hz, 1 H) 17.27 (s, 1 H); ES + MS: 539 (M+H + ). 

25 Example 605: 7-|"(4-fluorophenvl)methvl1 -4-hvdroxv-2-oxo-l- [2-^2-0X0-1- 

piperidinynethvl1-iV-(*(3igVtetrahydro-3-furanvl1- 1 ,2-dihvdro- 1 ,5-naphthvridine-3- 
carboxamide 

This compound was prepared from ethyl 7-[(4~fluorophenyl)methyl]-4-hydroxy-2- 
3 0 oxo- l-[2-(2-oxo- 1 -pip eridinyl)ethyl] - 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 

and (3i?)-tetrahydro-3 -furanamine using methods similar to Example 563 to provide 
an off-white solid: ! H NMR (300 MHz, DMSO-rf 6 ) 5 ppm 1.54 - 1.65 (m, 4 H) 1.88 
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(d, 7=8.42 Hz, 1 H) 2.04 (t, J=5.69 Hz, 2 H) 2.23 - 2.32 (m, 1 H) 3.25 - 3.30 (m, 2 H) 
3.45 - 3.54 (m, 2 H) 3.65 (dd, J=9.16, 2.84 Hz, 1 H) 3.72 - 3.88 (m, 3 H) 4.17 (s, 2 H) 
4.39 (t, .7=7.16 Hz, 2 H) 4.55 (s, 1 H) 7.11 - 7.17 (m, 2 H) 7.38 - 7.43 (m, 2 H) 8.23 (s, 
1 H) 8.58 (d, J=1.47 Hz, 1 H) 10.50 (d, .7=7.16 Hz, 1 H) 16.83 (s, 1 H); ES + MS: 509 
5 (M+H + ). 
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Compound Al-2: 2-Benzyloxy-l-bromo-4-fluoro-benzene 

To a solution of compound Al-1 (50.0g, 131 mmol) in acetone (250 mL) were added 
potassium carbonate (37. 8g, 137 mmol) and benzyl bromide (31.0 mL, 131 mmol) at 
rt, and the mixture was refluxed at 80 °C for 2 h. Then, the mixture was treated with 
ice crushes and IN HC1 (300mL) and extracted with EtOAc. The extract was washed 
with water and brine. After dried over Na2SC>4, the solvent was concentrated in vacuo 
to give 72.2 g of compound Al-2 (yield = 98.0 %) as pale yellow oil. 
*H NMR (CDC1 3 ) S7.51-7.30(m, 6H), 6.68 (dd, J = 10.5Hz, 2.7Hz, 1H), 6.62-6.50 
(m, 1H),5.13 (s, 2H). 

Compound Al-3: 2-Benzyloxy-4-fluoro-benzaldehyde 

To a suspension of magnesium (6.36 g) in THF (40 mL) was added dropwise a 
solution of Al-2 (70.1 g, 249 mmol) in THF (240 mL) at 65 °C during 90 min period 
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with stirring under N2 atmosphere. After stirring at 65 °C for 30 min, the reaction 
mixture was treated with sat. NH 4 C1 solution (500 mL). Then the mixture was 
extracted with EtOAc. The combined organic layers were washed with water, and 
dried over Na 2 SC>4. The solvent was concentrated in vacuo to give 57.5 g of 
5 compound A 1-3 (quant) as brown oil. 

*H NMR (CDCI3) 5 10.44 (s, 1H), 7.88 (t, 7.5Hz, 1H), 7.42 (m, 5H), 6.74 (m, 2H), 
5.17 (s,2H). 

Compound Al-4: (2-Benzyloxv-4-fluoro-phenvlVmethanol 

10 To a solution of compound Al-3 (57.1 g, 248 mmol ) in EtOH (170 mL) was added 
NaBH 4 (4.69 g) at 0°C and stirred for 1 h. The reaction mixture was treated with sat. 
NH4CI solution (300 mL), and then the mixture was extracted with EtOAc. The 
combined organic layers were washed with water and brine. After dried over Na 2 S0 4 , 
the solvent was concentrated in vacuo. The product mixture was purified by silicagel 

15 column chromatography (eluent: EtOAc / w-Hexane =1/5 to 1/3 v/v) to afford 43.4 
g of compound Al-4 (yield = 74 %) as pale yellow oil. 

2 H NMR (CDCI3) 5 7.41-7.33 (m, 5H), 7.25 (t, J = 8.1Hz, 1H), 6.70-6.62 (m, 2H), 
5.08 (s, 2H), 4.68 (s, 2H), 2.10 (br s, 1H). 

20 Compound Al: 2-Benzvloxy-l-chloromethvl-4-fluoro-benzene 

To a solution of compound Al-4 (42.4 g, 182 mmol ) in CH 2 C1 2 (210 mL) was added 
dropwise thionyl chloride (15.6 mL, 219 mmol) at 0°C during 7 min period, and then 
added DMF ( 1 drop). After stirring at rt for 30 min, the solvent was concentrated in 
vacuo. To the resulting residue were added cold-water (100 mL) and Et 2 0 (200 mL), 

25 and the mixture was neutralized to pH 7.2 with sat. NaHCC>3 solution. After 

neutralizing, the mixture was extracted with Et 2 0 several times. The combined 
organic layers were washed with water and brine, then dried over Na 2 S0 4 . The 
solvent was concentrated in vacuo to give a crude product. The crude product was 
purified by crystallization with ra-Hexane to give 41.7 g of compound A-l (yield = 

30 89.0 %) as a pale yellow powder. 

X H NMR (CDCI3) 5 7.47-7.29 (m, 6H), 6.65 (m, 2H), 5.12 (s, 2H), 4.66 (s, 2H). 
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Compound A2-2: (2"Bromo-5"fluoro~phenylVmethanol 

To a solution of compound A2-1 (75.0 g, 369 mmol) in EtOH (375 mL) was added a 
5 solution of NaBH 4 (4.47 g, 1 1 8 mmol) in water (9 mL) at 0°C ? and the mixture was 
stirred at rt for 1 h. The mixture was treated with water and EtOAc, and extracted 
with EtQAc. The extract was washed with brine, dried over Na 2 S0 4 . The solvent 
was concentrated in vacuo to give 75.6 g of compound A2-2 (yield = 99.8 %) as a 
colorless solid. 

10 l H NMR (CDC1 3 ) 5 7.50-7.46(lH, m) 5 7.29~7.25(1H, m), 6.92-6.85(lH, m), 4.72(2H, 

8). 

Compound A2-3 : r2-(2-Bromo-5-fluoro-benzvloxvmethoxv)-ethyl1-trimethvl~silane 
To a solution of compound A2-2 (75.6 g, 369 mmol) and diisopropylamine (57.7 g, 

15 446 mmol) in CH 2 C1 2 (770 mL) was added SEMC1 (73.8 g, 443 mmol) under N 2 

atmosphere at 0°C. After stirring at rt for 45 min 5 the mixture was treated with cold- 
water, and stirred for lOmin. The resulting mixture was extracted with «-Hexane 5 and 
washed with water and brine. After dried over Na 2 S0 4 , the solvent was concentrated 
in vacuo to give 131.0 g of compound A2-3 (quant). 

20 *H NMR (CDC1 3 ) S 7.48-7.43(lH, m), 7.24-7.20(lH, m), 6.88-6.82(lH, m), 4.79(2H, 
s), 4.60(2H, s), 3.69-3.63(2H, m), 0.97-0.91(2H, m), 0.00(9H, s). 
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Compound A2-4: 4-Fluoro-2-f2-trimethvlsilanvl-efa^ acid 
methyl ester 

To a solution of compound A2-3 (65.4 g 5 184 mmol) in DMF (464 niL) and MeOH 
5 (186 mL) were added Et 3 N (257 ml, 1844 mmol), Pd(OAc) 2 (8.28g, 36.9 mmol) and 
diphenyl(phosphino) propane (19.0 g, 46.1 mmol) at rt. The mixture was stirred at 
80°C for 18 h under CO atmosphere. After the reaction mixture was treated with 
NH4CI solution and EtOAc, the insoluble materials were filtered off. The filtrate was 
washed with water, dried over Na 2 SC>4. The solvent was concentrated in vacuo to 
10 afford the crude product. After adding acetone and //-Hexane, the resulting 

precipitates were filtered off. The filtrate was concentrated in vacuo to give 59.6 g of 
compound A2-4 (quant) as a red oil. 

^NMR (CDCI3) 5 8.01-7.97(1H, m), 7.44-7.40(lH, m), 7.01-6.95(1H, m), 5.00(2H, 
s), 4.81(2H, s), 3.86(3H, s), 3.70-3.63(2H, m), 0.97^0.91(2H, m), 0.00(9H, s). 

15 

Compound A2-5 : [4-Fluoro-2-(2-Mmethylsilanvl"ethoxvmethox^TOethvlVphenvll- 
methanol 

To a suspension of LiAlH 4 (14.0 g, 369 mmol) in Et 2 Q (1000 mL) was added 
dropwise a solution of compound A2-4 (1 19 g, 1 84 mmol) in Et 2 G (200 mL) during 
20 70 min period at 0 °C, and stirred for 75 min. After water (14 mL) and 2N NaOH 
solution (14 mL) were added to the reaction mixture, Et 2 0 layer was separated. The 
Et 2 G layer was dried over Na 2 SC>4, the solvent was concentrated in vacuo to give 100 
g of compound A2-5 (yield = 95 %) as a red oil. 

l H NMR (CDCI3) 5 7.35-7.3 1(1H, m), 7.10-7.06(1H, m), 7.00-6.94(lH ? m), 4.72(2H ? 
25 s), 4.65(2H, s), 4.61(2H, s), 3.64-3.58(2H, m), 0.94^0.88(2H ? m), 0.00(9H, s). 

Compound A2: [2"(2-ChloromethvL5-fluoro-benzvloxvmethoxy)-ethviyiximethvl- 
silane 

To a solution of compound A2-5 (100 g, 350 mmol) in THF (1000 mL) was added 
30 P(Ph) 3 (96.5 g, 368 mmol) with stirring. NCS (49.1 g, 368 mmol) was added to the 
solution, and the mixture was stirred at rt for 1 h. The resulting precipitates were 
filtered off, and the filtrate was concentrated in vacuo. The residual oil was purified 
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by distillation (148-154 °C / 2mmHg) to give 93.2 g of compound A2 (yield = 87.0 
%) as a colorless oil. 

*H NMR (CDCI3) 5 7.34-7.29(lH, m), 7.16-7.12(1H, m), 6.98-6.92(lH, m), 4.75(2H, 
s), 4.70(2H, s), 4.62(2H, s), 3.67-3.62(2H, m), 0.96-0.91(2H, m), 0.00(9H, s). 



Br 




B-1 



KMnO, /N^C0 2 H /N^/C0 2 iPr 



Br 



1)Ac20 

|"V W2 " 2) iPrOH Ij"^' 
^^C0 0 H Br^^< 



C0 2 H 



B-2 



B-3 



curtius 
reaction 



NaH 4N-HCI 
^CO,iPr Mel N_C0 2 iPr /dioxane 

XX 



N 

XX 



Br NHBoc 
B-4 



Br NBoc 
B-5 



Br-^^N' 
B-6 



CI 



N C0 2 iPr Q 



C ° 2E V N ^ C ° 2 iPr KOEt 



Br 

B-7 O 



A^C0 2 Et 




C0 2 Et 



OAc 



Ac 2 0 




CG 2 Et 



Compound B-2: 5-Biwio-pyridine-2,3-dicarboxvlic acid 

To a mixture of 3 -bromoquinoline (10 ml, 72.7 mmol) and water (200mL) was added 
KMn0 4 (69.0 g, 436 mmol) at 6 portion each 15 min at 80°C with stirring. After 

10 allowing the reaction to cool to rt, MeOH (20 mL) was added to the solution. The 
resulting mixture was washed with toluene (100 mL), and the aqueous layer was 
adjusted to pH 1 with cone. HC1. The mixture was extracted twice with EtOAc/THF 
(lOOmL / 50 mL). The combined extracts were washed with brine, dried over 
Na2SC>4, and the solvent was removed in vacuo. Water was added to the residue, the 

15 resulting insoluble materials were filtered off. Isobutyl acetate was added to the 
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filtrate, and then water was removed in vacuo. The resulting precipitates were 
collected by filtration, and dried to give 4.45 g of compound B-2 (yield = 25 %) as a 
colorless crystal. 

X H NMR (DMSO-d6) 8 12.50(1H, s), 8.90(1H, d, J = 2.1 Hz), 8.43(1H, d, J = 2.1 Hz). 

5 

Compound B-3: 5-Bromo-pyridine-2,3-dicarboxvlic acid 2-isopropvl ester 
A mixture of compound B-2 (179 g ? 728 mmol) and acetic anhydride (1250 mL) was 
heated at 120°C for 1.5 h. After allowing the reaction to cool, acetic anhydride was 
removed in vacuo. After 2-propanol was added to the residue, the resulting mixture 
10 was heated at reflux for 13 h. After allowing the reaction to cool, the solvent was 
removed in vacuo. The crude product was purified by crystallization with acetone / 
(*Pr) 2 0 to give 77.8 g of compound B-4 (yield = 37.0 %) as a brown crystal. 
*H NMR (CDC1 3 ) 8 8.88(1H, d, J = 2.1 Hz), 8.44(1H, d, J = 2.1 Hz), 7.70(1H, bs), 
5.41-5.28(1H, m), 1.40(6H, d, J = 6.3 Hz). 

15 

Compound B-4: 5-Bromo-3-tert-butoxvcarbonylamino-pvridine-2-carboxvlic acid 
isopropyl ester 

To a solution of compound B-3 (101 g, 352 mmol) in '-BuOH (1014 mL) were added 
Et 3 N (147 ml, 1055 mmol) and diphenyl(phosphoryl) azide (94.6 ml, 422 mmol) at rt 

20 under N2 atmosphere with stirring. After the mixture was heated at reflux for 2.5 h, 
allowed cooling to rt. The reaction mixture was extracted with EtOAc, and washed 
with sat.NaHC0 3 solution and brine. After the solvent was concentrated in vacuo, a 
mixture of acetone / n-Hexane was added to the residue. The resulting insoluble 
materials were removed, and then the solvent was concentrated in vacuo. The 

25 resulting product was purified by crystallization with CPr) 2 0 / n-Hexane to give 104 g 
of compound B-4 (yield = 82.0 %) as a off-brown crystal 

X H NMR (CDCI3) S 10.31(1H, s), 9.12(1H, d, J = 2.0 Hz), 8.39(1H, d, J = 2.0 Hz), 
5.36-5.29(lH, m), 1.54(9H, s), 1.45(6H, d, J = 6.3 Hz). 

30 Compound B-5: 5-Bromo-3-(tert-butoxvcarbonvl-methvl-amino)-pvridine-2- 
carboxvlic acid isopropyl ester 
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NaH (60%, 13.9 g 5 347 mmol) was added at 7 portions to a solution of compound B-4 
(104 g, 289 mmol) in THF / DMF (416 mL / 623 mL) at 9°C under N 2 atmosphere. 
After Mel (27 ml, 434 mmol) was added dropwise to the mixture, the reaction mixture 
was stirred at rt for 75 min. The resulting mixture was treated with NH 4 C1 solution, 
5 extracted twice with EtOAc. The extract was washed with water and brine, dried over 
Na 2 S04, and then the solvent was concentrated in vacuo to give 1 16 g of compound 
B-5 (quant) as red oil. 

^NMK^CDCls) 5 8.64(1H, s), 7.76(1H, s), 5.29-5.23(lH, m), 3.23(3H, s), 1.39(6H, 
d, J = 6.3 Hz), 1.34(9H, s). 

10 

Compound B-6: 5"Bromo-3-methylamino-pvridine-2"Carboxvlic acid isopropvl ester 
A solution of compound B-5 (1 16 g, 289 mmol) in 4N HC1 (1,4 dioxane solution) was 
stirred at rt for 1 .5 h. After removal of the solvent, ice crushes and sat. NaHCOs 
solution were added to the residue. The resulting mixture was extracted twice with 
15 EtOAc, washed with brine, dried over Na2SC>4. The solvent was concentrated in 

vacuo, and then the resulting product was purified by crystallization with w-Hexane to 
give 71.9 g of compound B-6 (yield = 91.0 %) as a yellow crystal. 
*H NMR (CDC1 3 ) 8 8.03(1H, d, J = 1.8 Hz), 7.80(1H, brs), 7.20(1H, d, J = 1.8 Hz), 
5.32-5.24(lH, m), 2.90(3H, d, J = 5.0 Hz), 1.43(6H, d, J = 6.4 Hz). 

20 

Compound B-7: 5-Bromo-3-[(2-ethoxycarbonvl-acetvl)-methyl-amino1-pyridine-2- 
carboxvlic acid isopropvl ester 

To a suspension of compound B-6 (2.33 g, 8.53 mmol) in THF (14 mL) was added 
ethyl-3-chloro-3~oxo-propionate (1.20 ml, 9.37 mmol). The mixture was heated at 

25 120°C in a sealed tube in a microwave for 5 min. After cooling, sat. NaHCOs 

solution was added to the mixture, and the mixture was extracted twice with EtOAc. 
The extract was washed with brine, dried over Na2S04, and then the solvent was 
concentrated in vacuo. The residue was purified by crystallization with //-Hexane to 
give 2.8 lg of compound B-7 (yield = 85 %) as a pale brown crystal. 

30 ! H NMR (CDCI3) 5 8.80(1H, d, J - 1.8 Hz), 7.93(1H, d, J = 1.8 Hz), 5.35-5.27(lH, 
m), 4.16-4.10(2H, m), 3.24(3H, s), 3.15(2H, d, J - 10.8 Hz), 1.37(6H, d, J = 6.4 Hz), 
1.24(3H, J = 7.2 Hz). 
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Compound B-8: 7-Bromo-4-hvdroxv-l -methvl-2-oxo- 1 .2-dihvdro-[ 1 n 51nap hthyridine- 
3-carboxvlic acid ethyl ester 

To a solution of compound B-7 (88.0 g, 227 mmol) in DMF (880 mL) was added 
5 dropwise KOEt in EtOH (178ml, 24wt%, 454 mmol) at 0°C under N 2 atmosphere, 
and the mixture was stirred at rt for 1 h. The reaction mixture was adjusted to pH 4 
with 2N HC1 at 0°C, and extracted several times with EtOAc. The combined extracts 
were dried over Na 2 S0 4 , and then concentrated in vacuo. The resulting product was 
triturated with Et 2 0 to give 68.3 g of compound B-8 (yield = 92.0 %) as a pale brown 
10 crystal. 

*H NMR (CDC1 3 ) 5 13.98(1H, bs), 8.66(1H, d, J - 1.8 Hz), 7.85(1H, d, J = 1.8 Hz), 
4.53(2H, q, J - 7.2 Hz), 3.63(3H, s), 1.49(3H, t, J = 7.2 Hz). 

Compound B 1 : 4-Acetoxv-7-bromo- 1 -methvl-2-oxo- 1 ,2"dihvdro-[ 1 ,5]naphthvridine- 

15 3-carboxvlic acid ethyl ester 

A mixture of compound B-8 (26. 1 g) and acetic anhydride (200 mL) was heated at 
130°C for 1.5 hr with stirring. After removal of the solvent, furthermore residual 
solvent was evaporated twice with toluene at reduced pressure. The resulting product 
was triturated with Et 2 0 to give 27.4 g of compound Bl (yield = 93.0 %) as a pale 

20 brown crystal. 

! H NMR (CDCI3) 5 8.58(1H, d, J - 1.8 Hz), 7.87(1H, d, J = 1.8 Hz), 4.44(2H, q, J = 
7.2 Hz), 3.68(3H, s), 2.43(3H, s), 1.39(3H, t, J = 7.2 Hz). 
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cat. Pd(0Ac)2 




Compound Al -B 1 : 7-(2-Benzvloxv-4-fluoro~benzylV44ivdroxY- 1 -methvl-2-oxo- 1 ,2- 
dihydi-Q"|"L5]naphthyridine-3"Carboxylic acid ethyl ester 
5 To a suspension of Zn (8.21 g, 125.5 mmol) in THF (200 mL) was added dropwise 
compound Al (26.2 g, 104.5 mmol) at rt, and then were added 1,2-dibromoethan 
(0.50 ml) and trimethylsilyl chloride (0.50 ml). After the reaction mixture was 
heated at 60°C for 90 min, the mixture was cooled to rt. To the reaction mixture were 
added P(Ph) 3 (1.37 g, 5.23 mmol), Pd(OAc) 2 (587 mg, 2.62 mmol) and compound Bl 
10 (19.3 g, 52.3 mmol), and heated at 60°C for 30 min with stirring. After the reaction 
mixture was cooled to rt, the mixture was treated with 2N HC1 (20 mL), extracted 
with EtOAc. The extract was washed with water and brine, and dried over Na 2 SC>4. 
The solvent was concentrated in vacuo to afford 30.5 g of crude compound Al-Bl. 

15 Compound C: 7-(2-Benzvloxv-4-fluoro-benzyl > )-4-(2,2"dimethyl-propionyloxvVl- 
methyl-2~oxo-L2-dihydro-[L51naphthvridine-3-carboxvlic acid ethyl ester 
To a solution of compound Al-Bl in pyridine (103 mL) was added pivaloyl chloride 
(5.5 ml, 44.6 mmol) at 0°C and stirred at rt for 1 h. The resulting mixture was treated 
with water, extracted twice with EtOAc and dried over Na2SC>4, The solvent was 

20 concentrated in vacuo to afford the crude product, the product mixture was purified by 
silicagel column chromatography (eluent: n-Hexane / EtOAc = 3/2 v/v) to give 9.32 
g of compound C (yield = 77.0 % from compound Bl). 
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X H NMR (CDCI3) S 8.34(1H, d, J = 1.4 Hz), 7.36-7.33(4H, m), 7.26-7. 17(3H, m), 
6.70-6.64(2H, m), 4.94(2H, s), 439(2H, q, J = 7.2 Hz), 4.03(2H, s), 3.31(3H, s), 
1.41(9H, s), 1.37(3H, t, J = 7.2 Hz). 

5 Compound D : 4-(2,2~Dimethyl-propionvlox vV7-64-fluoro-2-hydrox v-benzyD- 1 - 
methvl-2-oxo-l,2-dihyd^^ acid ethyl ester 

To a solution of compound C (10.9 g, 19.9 mmol) in 1,4-dioxane was added 10% Pd- 
C(4.36 g) at rt. The suspension were stirred for 18 h at 3.5 atm under H 2 atmosphere. 
After filtration through Celite, the filtrate was concentrated in vacuo. The residue was 
10 washed with EtOAc to give 8.99g of compound D (yield =99.0 %) as a colorless 
crystal. 

*H KMR (CDCI3) 5 9.25(1H, bs), 8.44(1H, d, J = 1.7 Hz), 7.54(1H, d, J = 1.7 Hz), 
7.07-7.02(lH, m), 6.66-6.62 (1H, m), 6.55-6.50(lH, m), 4.38(2H, q, J = 7.2 Hz), 
4.03(2H, s), 3.63(3H, s), 1.41(9H, s), 1.36(3H, t, J = 7.2 Hz). 

15 
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Compound A2-B1: 744-Fluoro-2-(24rimethylsilanyl-eth^^ 

4-hvdrox v- 1 -methvl-2-oxo- 1 ,2-dihydro- [ 1 ,5 lnaphthvridine-3 -carboxylic acid ethyl 
5 ester 

To a suspension of Zn (6.40 g, 97.5 mmol) in THF (120 mL) was added dropwise a 
solution of compound A2 (24.8 g, 81.1 mmol) in THF (24 mL) at rt, and then were 
added THF (6 mL), 1,2-dibromoethan (0.30 ml) and trimethylsilylchloride (0.30 ml). 
After the reaction mixture was heated at 50-55°C for 3 h, P(Ph) 3 (1 .07 g, 4.08 mmol) 

10 and Pd(OAc) 2 (456 mg, 2.03 mmol) were added to the mixture with stirring. To a 

reaction mixture was added dropwise a solution of compound Bl (15.0 g, 40.6 mmol) 
in THF (135 mL) during 30 min period with stirring . After additional THF (15 mL) 
was added and heated at 50°C for 30 min with stirring. After the reaction mixture 
was cooled to rt, the mixture was treated with 2N HC1 (97.5 mL) and water (90 mL) 

15 and extracted with EtOAc (450 mL). The extract was washed with water (200 ml) 
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and brine (100 mL), and dried over Na2S0 4 . The solvent was concentrated in vacuo to 
afford 41.6 g of crude compound A2-B1. 

Compound F: 4-Benzovloxv-7-|"4-fluoro-2~(2-trimethvlsilanvl" 
5 ethoxymethoxymethvlVbenzvll- 1 -methyl-2-oxo- 1 ,2-dihvdro-r 1 ,51naphthyridine-3- 
carboxvlic acid ethyl ester 

To a solution of crude compound A2-B1 (41.64 g) in CH2CI2 (300ml) were added 
Et 3 N (1 1.5 mi, 82.5 mmol) and benzoyl chloride (7.0 ml, 60.3 mmol) at 0 °C. After 
stirring for 1 h at rt, the reaction mixture was treated with IN HC1 (62 ml) and water 

10 (248 mL). The organic layer was separated, and washed with water (200 ml) and 
brine (100 ml). After dried over MgS04, the solvent was concentrated in vacuo to 
afford the crude product. The product mixture was purified by silicagel column 
chromatography (eluent: w-Hexane / EtOAc -3/2 v/v) to give 15.8 g of compound F 
(yield = 62.4 % from compound Bl). 

15 *H NMR (CDCI3) 5 8.35(1H, d, J = 1.8 Hz), 8.20-8.24(2H, m), 7.50-7,70(3H, m), 
7.43(1H, d, J = 1.8 Hz), 6.95-7.18(3H, m), 4.69(2H, s), 4.54(2H, s), 4.32(2H, q, J = 
7.2 Hz), 4.17(2H, s), 3.58-3.64(5H, m), 1.18(3H, t, J = 7.2 Hz), 0.91(2H, t, J = 8.4 
Hz), 0.00(9H, s). 

20 Compound G: 4-Benzovloxv~7-(4-fluoro~24iydroxvmethvl-benzylV 1 "methyl-2-oxo- 
L2-dihydro-[L51naphthyridine-3"Carboxylic acid ethyl ester 

To a solution of compound F (15.75 g, 25.37 mmol) in MeOH (120 mL) was added 
dropwise trimethylsilyl chloride (16.1 ml, 127 mmol) for 15 min. After addition of 
MeOH (6 mL), the mixture was stirring at 30-40°C for 1 h. The mixture was treated 

25 with water (80 mL), the resulting mixture was stirring for 20 min at 0°C The 

resulting precipitates were collected by filtration washing with water (40 mL x 2) to 
afford 9.5 g of compound G (yield = 76.6 %) as a pale yellow crystal. 
X H NMR (CDCI3) 8 8.34(1H, d, J = 1.8 Hz), 8.20-8.23(2H, m), 7.50-7.70(3H, m), 
7.46(1H, d, J = 1.8 Hz), 6.95-7. 19(3H, m), 4.63(2H, s), 4.32(2H, q, J = 7.2 Hz), 

30 4. 1 7(2H, s), 3.63(3H, s), 1 . 1 8(3H, t, J = 7.2 Hz). 
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Compound H: 4~Benzovloxy-7-(4-fluoro-2-formvl"ben2:vlVl"methvl--2-oxo--1.2- 
dihvdro-rL51naphthvridme-3-carboxylic acid ethyl ester 

To a solution of compound G (9.25 g, 18.86 mmol) in CHC1 3 (270 mL) was added 
Mn02 (27.75 g, 3 19 mmol), and the mixture was heated at reflux for 3 h. After 
5 cooling to rt, the insoluble materials were filtered off. The filtrate was concentrated in 
vacuo to afford the crude product, and the crude product was purified by 
recrystallization with CHC1 3 / CPr) 2 0 to give 8.86 g of compounds H (yield =96.2 %) 
as a colorless crystal. 

*H NMR (CDCI3) 5 10.05(1H, s), 8.32(1H, d, J = 1.8 Hz), 8.19-8.22(2H, m), 7.50- 
10 7.69(5H, m), 7.28-7.31(2H, m), 4.54(2H, s), 4.32(2H, q, J = 7.2 Hz), 3.69(3H, s), 
1.18(3H,t, J = 7.2 Hz). 

Compound I: 4-Benzoyloxy-7-(2-carboxy-4-fluoro-benzylV 1 -methvl-2-oxo- 1 .2- 
dihydro~f l,5]naphthyridine-3-carboxvlic acid ethyl ester 

15 To a solution of NaC10 4 (2.24 g, 24.77 mmol) and sulfamide (2.41g, 24.82 mmol) in 
water (100 mL) was added a solution of compound H (5.50 g, 1 1.26 mmol) in THF 
(350 mL) at rt 5 and the mixture was stirred for 1 h at 40 °C. Additionally, to a 
reaction mixture was added a solution of NaC104 (1.12 g, 12.38 mmol) and sulfamide 
(1 .21g, 12.46 mmol) in water (50 mL), and stirred for 30 min at 40 °C. The solvent 

20 was removed in vacuo to afford the crude residue, and the residue was treated with 
water (300 mL). The resulting precipitate was collected by filtration washing with 
water (100 mL) to give 5.33 g of compound I (yield = 94.1 %) as a colorless crystal. 
! H NMR (DMSO-d6) 5 8.34(1H, s), 8.10-8.13(2H, m), 7.98(1H, s), 7.79-7.84(lH, m), 
7.59-7.67(3H, m), 7.36-7.50(2H, m), 4.52(2H, s), 4.22(2H, q, J = 7.2 Hz), 3.64(3H, s), 

25 1.08(3H,t, J = 7.2 Hz). 

Compound J: 4-Benzoyloxy~7-(2-benzyloxvcarbonylamino~4-fluoro~benzyl)-l- 
methyl-2~oxo-L2-dihydro-[L51naphthvridine-3-carboxylic acid ethyl ester 
To a suspension of I 2 (2.424g, 4.80mmol) in THF (50 mL) were added successively 
30 diphenylphosphoryl azide (1.20ml, 5.57mmol), Et 3 N (2.07ml, 14.8mmol) and benzyl 
alcohol (2.50ml, 24.05mmol) under N2 atmosphere at rt with stirring, and the mixture 
was heated at reflux for 2 h. The reaction mixture was poured into ice/water (300 
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mL), extracted with EtOAc (150 mL) and washed with sat. NaHC0 3 solution and 
water. After dried over Na 2 S04, the solvent was concentrated in vacuo. The resulting 
solid (5.9 g) was washed with a mixture of Et 2 0 (10 mL) and CPr) 2 0 (10 mL) to give 
2.54 g of compound J (yield = 86.9 %). 
5 X H NMR (CDC1 3 ) 8 8.33-8.30(lH, m), 8.23-8.19(2H, m), 7.70~7.64(2H, m), 7.56- 
7.50(3H, m), 7.32(5H, m), 7.09-7.04(lH, m), 6.88-6.82(lH, m), 6.41(1H, bs), 
5.12((2H, s), 4.32(2H, quart, J - 7.2 Hz), 4.05(2H, s), 3.50(3H, s), 1.19(3H ? trip, J - 
7.2 Hz). 

10 Compound K: 7-(2~Amino-4-fluoro-benzvl)-4-benzovloxv-l-methvl-2-oxo-l. > 2- 
dihvdro-rL51naphthyridine-3-carboxvlic acid ethyl ester 

To a suspension of 10% Pd-C (1.1 1 g) in 1,4 dioxane (100 mL) was added a solution 
of compound J (5.525g, 9.06mmol) in 1,4 dioxane (350 mL), and rinsed with 1,4 
dioxane (20 mL). The mixture was stirring at rt under H2 atmosphere for 1 .5 h. After 

15 the mixture was filtered washing with THF, the filtrate was concentrated in vacuo to 
afford the crude product (4.71 g). The crude product was dissolved in CH2CI2 (20 
mL), the resulting precipitate was collected by filtration washing with CH 2 C1 2 to give 
3.26 g of compound K (yield ~ 75.8 %) as a pale yellow crystal. 
l H NMR (CDCI3) 5 8.39(1H, d, J = 1.5 Hz), 8.22-8.19(2H, m), 7.70-7.65(lH, m), 

20 7.55-7.50(2H, m), 7.45(1H, bs), 6.98-6.93(lH, m), 6.53-6.47(2H, m), 4.32(2H, quart, 
J = 7.2 Hz), 4.00(2H, s), 3.63(3H, s), 1.18(3H, trip, J = 7.2 Hz). 
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Compound A3-B1: 4-HvdroxV"l-methvl-2"Oxo-7-r2,4.6"trifluoro-berizylVL2- 
dihydro-rLSlnaphthvridme-S-carboxvlic acid ethyl ester 
5 To a suspension of Zn (424 mg, 6.28 mmol) in THF (9 mL) was added dropwise 
compound A3 (1.22g, 5,42 mmol) at rt, and then were added THF (1 mL) 5 1,2- 
dibromoethan (0.02 ml) and trimethylsilyl chloride (0.02 ml). After the reaction 
mixture was heated at 50°C for 15 min, the mixture was cooled to rt. To the reaction 
mixture were added P(Ph)s (72 mg ? 0.27 mmol), Pd(OAc)2 (60 mg 5 0.27 mmol) and a 

10 solution of compound Bl (1.0 g, 2.71 mmol) in THF (10 mL), and heated at 50°C for 
1 h with stirring. After the reaction mixture was cooled to rt, the mixture was treated 
with 2N HC1 (20 mL), extracted with EtOAc. The extract was washed with water and 
brine, and dried over Na2SC>4. The solvent was concentrated in vacuo to afford the 
crude product. The crude product was purified by crystallization with acetone / Et20 

15 to give 603 mg of compound A3-B1 (yield = 56.7 %) as a colorless crystal. 

*H NMR (CDC1 3 ) 8 8.57(1H, s), 7.48(1H, s), 6.72(2H, t, J = 8.1 Hz), 4.51(2H, q, J = 
7.2 Hz), 4.13(2H, s), 3.60(3H, s), 1.48(3H, t, J = 7.2 Hz). 
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Example 606: 4-Hvdroxv-l-methvl-2-oxo~7"r2.4.6-trifluoro-benzvlV1.2-dihvdro- 
[L51naphthyridme-3-carboxvlic acid (2-hydroxv-ethvlVaniide 

A mixture of compound A3-B1 (196 mg, 0.500 mmol) in EtOH (4 mL) and 2- amino 
5 ethanol (69 ptL, 1.00 mmol) was heated at 140°C in a sealed tube in a microwave for 
10 min. After cooling to rt, the resulting precipitate was collected by filtration. The 
crude product was purified by crystalization with with acetone / EtOH to give 
Example A3-B1-1 (yield = 80.0 %). m.p.: 202-203 °C; Elemental Analysis: 
C19H16F3N3O4; Calcd (%): C, 56.02; H, 3.96; N, 10.32; F, 13.99.; Found (%): C, 
10 56.03; H, 3.98; N, 10.35; F, 13.71.; l U NMR (DMSO-d6) 5 10.42(1H, bs), 8.46(1H, 
s), 7.87(1H, s), 7.29-7.23(2H, m), 4.96~4.92(1H, m), 4.21(2H, s), 3.58(3H, s), 3.60- 
3.54(2H, m) ? 3.47-3.42(2H ? m). 

Example 607 : 4-Hvdroxv- 1 -methvl-2-oxo-7-(2,4,6-trifluoro-benzvlV 1 ,2-dihvdro- 
15 [l,51naphthvridine-3-carboxvlic acid (2-methoxv-ethvl)-amide 

This compound was prepared from compound A3-B1 in a manner similar to that 
described in Example A3-B1-1 and was obtained at 53.0% yield: m.p.: 166-168 °C; 
Elemental Analysis: C2oHi 8 F 3 N 3 04; Calcd (%): C, 57.01; H, 4.31; N, 9.97; F, 13.53; 
20 Found (%): C, 56.94; H ? 4.14; N 3 9.99; F, 13.32; l H NMR (DMSO-d6) 8 10.41- 

10.37(1H, m), 8.44(1H, s), 7.86(1H 5 s), 7.28-7.20(2H ? m), 4.19(2H, s), 3.56(3H 5 s) ? 
3.56-3.50(4H, m), 3.29(3H, s). 

Compound A4-B 1 : 7 -(3 .4-Difluoro-benzvlV4-hvdroxv- 1 -methvl-2-oxo- 1 .2-dihvdro- 
25 [L51naphthvridine-3-carboxvlic acid ethyl ester 

The crude compound A4-B1 was prepared from compound Bl (750 mg, 2.03 mmol) 
and compound A4 (841 mg, 4.06 mmol) in a manner similar to that described in 
Example A3-B1. 

A mixture of above-mentioned crude compound A4-B1 and acetic anhydride was 
30 heated at 120°C for 2 h. After removal of the solvent, the residue was purified by 

silicagel column chromatography (eluent: n-Hexane / EtOAc =1/2 v/v) to afford 378 
mg of compound A4-B1-1 as a colorless crystal. A mixture of compound A4-B1-1 
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(375 mg, 0.901 mmol) in EtOH (7.5 mL) and KOEt in EtOH (0.53 ml, 24wt% 1.35 
mmol) was stirred at rt for 15 min. After cooling to 0°C, 10% citric acid solution (5 
mL) and water (50 mL) were added to the reaction mixtue with stirring, and then the 
resulting mixture was stirred for 15 min. The resulting precipitates were collected by 
5 filtration with washing water (20 mL x 3) to give 340 mg of compound A4-B1 (yield 
= 44.7 % from compound Bl). ! H NMR (CDC13) 8 8.51(1H, s), 7.38(1H, s), 6.92- 
7.19(3H, m), 4.77(1H, bs), 4.50(2H, q, J = 7.2 Hz), 4.12(2H, s), 3.58(3H, s), 1.49(3H, 
t, J = 7.2 Hz). 

10 Example 608: 7-(3.>4-Difluoro-benzvlV4-hvdroxv-l-methvl-2-oxo-L2-dihvdro- 
rL5]nat)hthvridine--3-carboxvlic acid (2-hvdroxv-ethvlVamide 

This compound was prepared from compound A4-B1 (160mg, 0.427 mmol) in a 
manner similar to that described in Example A4-B1-1 and was obtained at 69.8% 
15 yield: 

m.p.: 187-189 °C; Elemental Analysis: C19H17F2N3O4; Calcd (%): C, 58.61; H, 4.40; 
N, 10.79; F ? 9.76; Found (%): C ? 58.48; H ? 4.43; N, 10.79; F, 9.39; *H NMR (DMSO- 
d6) 5 10.44(1H, bs), 8.58(1H, s), 8.04(1H ? s), 7.52-7.19 (3H, m), 4.94(1H, bs), 
4.17(2H, s), 3.61-3.42(7H, m). 

20 

Example 609: 7-(3,4-Difluoro-benzvlV4-hvdroxv-l-methvl-2-oxo-L2-dihvdro- 
[l,51naphthYridine-3-carboxvlic acid (2-methoxv-ethvlVamide 

This compound was prepared from compound A4-B1 (160mg, 0.427 mmol) in a 
25 manner similar to that described in Example A4-B1-1 and was obtained at 66.2% 

yield: m.p.: 180-181 °C; Elemental Analysis: C20H19F2N3O4; Calcd (%): C, 59.55; H, 
4.75; N, 10.42; F, 9.42; Found (%): C, 59.52; H, 4.73; N, 10.41; F, 9.05; ! H NMR 
(DMSO-d6) 6 10.41(1H, bs), 8.57(1H, s), 8.04(1H, s), 7.51-7.19 (3H, m), 4.17(2H, s), 
3.61(3H, s), 3.58-3.27(7H, m). 
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Example 610: 7-(4-Fluoro-2-hvdroxv-benzylV4-hydroxy- 1 -methvl-2-oxo- 1 .2- 
dihydro-[l .51naphthvridine-3-carboxylic acid (2-hvdroxv-ethvl')-amide 

5 

This compound was prepared from compound D in a manner similar to that described 
in Example A3-B1-1: m.p.: 281-283 °C; Elemental Analysis: Ci 9 Hi 8 FiN 3 05; Calcd 
(%): C, 58.91; H, 4.68; N, 10.85; F, 4.90; Found (%): Q 58.75; H, 4.67; N, 10.87; F, 
4.59; l H NMR (DMSO-d6) 8 10.43(1H, bs), 8.51(1H, s), 7.91(1H, s), 7.23-7. 18(1H, 
10 m), 6.63-6.59(lH, m), 4.93(1H, bs), 4.05(2H, s), 3.57-3.53(5H, m), 3.47-3.43(2H, m). 

Example 611: 7-(4-Fluoro-2-hvdroxv-benzvlV4-hvdroxy-l-methvl-2-oxo-1.2- 
dihvdro-r 1 .51naphthvridine-3-carboxvlic acid (2-methoxv-ethvlVamide 

15 This compound was prepared from compound D in a manner similar to that described 
in Example A3-B1-1: m.p.: 268-270 °C; Elemental Analysis: C20H20F1N3O5; Calcd 
(%): C, 59.85; H, 5.02; N, 10.47; F, 4.73; Found (%): C, 59.94; H, 5.05; N, 10.44; F, 
4.36; X H NMR (DMSO-d6) 8 10.41(1H, bs), 10.14(1H, bs), 8.51(1H, s), 7.91(1H, s), 
7.23-7.18(lH, m), 6.64-6.58(lH, m), 4.05(2H, s), 3.57-3.51(7H, m), 3.30(3H, s). 

20 

Compound Dl : 4-('2.2-Dimethvl-propionvloxv)-7-(4-fluoro-2-methoxv-benzvl)-l- 
methvl-2-oxo-L2-dihvdro-n,5]naphthvridine-3-carboxylic acid ethyl ester 



WO 2005/077050 



PCT/US2005/004085 



372 

To a solution of compound D (500 mg, 1.10 mmol) in DMF (12 mL) were added 
potassium carbonate (167 mg, 1.21 mmol) and Mel (75 ixL, 1.21 mmol) at rt, and 
stirred for 3 h. The mixture was treated with water and extracted with EtOAc. The 
combined organic layers were washed with water and dried over Na2S04. The solvent 
5 was concentrated in vacuo to give 480 mg of compound Dl (yield =93.0 %) as a 
colorless solid. J H NMR (CDCI3) 8 8.40 (d, 1.8Hz, 1H), 7.42 (d, 1.8Hz, 1H), 7.11- 
7.06 (m, 1H), 6.66-6.61 (m, 2H), 4.40 (q, 6.90Hz, 2H), 4.12 (s, 2H), 3.79 (s, 3H), 3.63 
(s, 3H), 1.41 (s, 9H), 1.37 (t, 6.9Hz, 3H). 

10 Example 612: 7-(4-Fluoro-2-methoxy-benzylV4-hvdroxy- 1 -methvl-2-oxo- 1 .2- 
dihydro-fl ,5]naphthvridine-3-carboxylic acid (2-hvdroxy-ethvlVamide 

This compound was prepared from Dl in a manner similar to that described in 
Example A3-B1-1 and was obtained at 70% yield: m.p.: 240-242°C 
15 Elemental Analysis: C 2 oH 2 oFN 3 05; Calcd (%): C, 59.85; H, 5.02; N, 10.47; F, 4.73; 
Found (%): C, 59.64; H, 4.96; N, 10.46; F, 4.50; l B. NMR (DMSO-d 6 ) 8 10.43 (s, 
1H), 8.48 (s, 1H), 7.89 (s, 1H), 7.29 (dd, J = 8.1Hz, 6.9Hz, 1H), 6.91 (dd, J = 11.1Hz, 
2.4Hz, 1H), 6.74 (dt, J = 8.4Hz, 2.7Hz, 1H), 4.94 (t, J = 4.8Hz, 1H), 4.07 (s, 2H), 3.82 
(s, 3H), 3.57 (s, 3H), 3.43 (m, 4H). 

20 

Example 613: 7-(4-Fluoro-2-methoxv-benzyl)-4-hvdroxy- 1 -methyl-2-oxo- 1 ,2- 
dihydro-ri ,51naphthyridine-3-carboxylic acid (2-methoxy-ethyl)-amide 

This compound was prepared from Dl in a manner similar to that described in 
25 Example A3-B 1 - 1 and was obtained at 5 1 % yield: m.p. : 1 9 1 - 1 92 °C;Elemental 

Analysis: C20H20FN3O5; Calcd (%): C, 60.72; H, 5.34; N, 10.12; F, 4.57; Found (%): 
C, 60.68; H, 5.30; N, 10.09; F, 4.36; 'H NMR (DMSO-d 6 ) 8 10.40 (s, 1H), 8.46 (d, 
1.5Hz, 1H), 7.88 (s, 1H), 7.27 (dd, J = 8.4Hz, 6.9Hz, 1H), 6.89 (dd, J = 11.7Hz, 
2.7Hz, 1H), 6.71 (dt, J = 8.4Hz, 2.7Hz, 1H), 4.05 (s, 2H), 3.80 (s, 3H), 3.55 (s, 3H), 
30 3.50 (m, 4H), 3.28 (s, 3H). 
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Example 614: 7-(2-Amino-4-fluoro-benzylV4-hvdroxv-l -methyl-2-oxo-L2-dihydro~ 
5 ri.51naphthyridine-3-carboxylic acid (2-hydroxy- ethyl Vamide 

This compound was prepared from compound K in a manner similar to that described 
in Example A3-B1-1 and was obtained at 50.0% yield: m.p.: 200-201 °C; *H NMR 
(DMSO-d 6 ) 5 10.42 (t, J = 8.1Hz, 1H), 8.43 (s, 1H), 7.88 (s, 1H), 6.97 (dd, J - 8.1Hz, 
10 6.9Hz, 1H), 6.42 (dd, J = 11.7Hz, 2.7Hz, 1H), 6.28 (dt, J = 8.7Hz, 3.6Hz, 1H), 5.39 (s, 
2H), 3.96 (s, 2H), 3.59 (s, 3H), 3.56-3.30 (m, 4H). 

Example 615: 7-(2-Amino-4-fluoro-benz ylV 4-hydrox v- 1 -methyl-2-oxo- 1 ,2-dihvdro~ 
[l,5]naphthvridine-3-carboxylic acid (2-methoxy-ethylVamide 

15 

This compound was prepared from compound K in a manner similar to that described 
in Example A3-B1-1 and was obtained at 56.0% yield: m.p.: 196-197 °C; 
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Elemental Analysis: C20H21FN4O4; Calcd (%): C, 59.99; H, 5.29; N, 13.99; F, 4.74; 
Found (%): C, 59.70; H, 5.29; N, 13.70; F, 4.34. l H NMR (DMSO-d 6 ) 5 10.40 (s, 
1H), 8.47 (s, 1H), 7.94 (s, 1H), 6.96 (dd, J = 8.1Hz, 6.9Hz, 1H), 6.41 (dd, J = 11.4Hz, 
2.4Hz, 1H), 6.27 (dt, J = 8.7Hz, 2.7Hz, 1H), 5.39 (s, 2H), 3.97 (s, 2H), 3.55 (s, 3H), 
5 3.50-3.30 (m, 4H), 3.29 (s, 3H). 

Compound Kl : 7-(2-Acetvlamino-4-fluoro-benzvlV4-benzovloxy-l-methvl-2-oxo- 
l,2-dihvdro-ri,51naphthvridine-3-carboxvlic acid ethyl ester 

To a mixture of compound K (500mg) and E13N (176 fiL) in THF was added acetyl 
10 chloride (83 ptL) at 0°C. And the mixture was stirred for 1 h. After adding a NH 4 C1 
solution, the resulting precipitate was collected by filtration to give 369 mg of 
compound K2 (yield = 69.0 %) as a colorless solid. *H NMR (DMSO-d6) 5 8.33(1H, 
d, J = 1.5 Hz), 8.11(2H, d, J = 7.5 Hz), 7.91(1H, m), 7.81(1H, t, J = 7.5 Hz), 7.64(2H, 
t, J = 7.5 Hz), 7.33-7.24(2H, m), 7.04-6.96(lH, m), 7.03(1H, br), 4.22(2H, q, J = 7.2 
15 Hz), 4.17(2H, s), 3.63(3H, s), 2.01(3H, s), 1.08(3H, t, J = 7.2 Hz). 

Example 616: 7-(2-Acetvlamino-4-fluoro-benzyl)-4-hydroxy-l-methyl-2-oxo-l,2- 
dihvdro-[L51naphthvridine-3-carboxvlic acid (2-hydroxv-ethyl)-amide 

20 This compound was prepared from compound Kl in a manner similar to that 
described in Example A3-B1-1: m.p.: 285-286 °C; Elemental Analysis: 
C 2 iH 2 iFiN 4 0 5 ; Calcd (%): C, 58.87; H, 4.94; N, 13.08; F, 4.43; Found (%): C, 58.74; 
H, 4.91; N, 12.78; F, 4.13; MS(FAB) m/z: 429[(M+H)+]; l H NMR (DMSO-d6) 8 
10.42(1H, brt, J = 5.1 Hz), 9.59(1H, brs), 8.44(1H, d, J = 1.8 Hz), 7.81(1H, d, J = 1.8 

25 Hz), 7.34-7.27(2H, m), 7.01(1H, ddd, J = 2.9 Hz, 8.7 Hz, 8.7 Hz), 4.93(1H, brt, J = 
5.1 Hz), 4.19(2H, s), 3.59-3.54(2H, m), 3.55(3H, s), 3.47-3.42(2H, m), 2.01(3H, s). 

Example 617: 7-(2-Acetvlamino-4-fluoro-benzyl)-4-hvdroxy-l -methyl-2-oxo- 1 .2- 
dihvdro-[l < 5]naphthyridine-3-carboxvlic acid ("2-methoxy-ethvD-amide 

30 

This compound was prepared from compound Kl in a manner similar to that 
described in Example A3-B1-1: MS(FAB) m/z: 432[(M+H)+], 885[(2M+H)+]; 
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HRMS(FAB): C22H23FN405+H. Calcd: 443.1731. Found:443.1738(Int. 97.8%); *H 
NMR (CDC1 3 ) 5 10.34(1H, brt, J = 3.9 Hz), 8.19(1H, d, J = 1.8 Hz), 7.32-7.38(3H, 
m), 7.14(1H, m), 6.97(1H, m), 4.08(2H, s), 3.70-3.58(4H, m), 3.54(3H, s), 3.43(3H, 
s), 2.12(3H,s). 

5 

Compound K2 : 4-Benzovloxv-7-(4-fluoro-2-methanesulfonvlamino-benzyl)- 1 - 
methvl-2-oxo-l,2-dihvdro-ri.51naphthvridine-3-carboxvlic acid ethyl ester 
To a solution of compound K (371.0 mg, 0.78 mmol) were added MsCl (362 ul, 4.68 
mmol) and pyridine (631 fxl, 7.8 mmol), and the mixture was stirred at rt for 5 h. 

10 After the reaction mixture was quenched with brine, the resulting mixture was 
extracted with EtOAc, dried over Na 2 S04. The solvent was concentrated in vacuo, 
the residue was purified by silicagel column chromatography (eluent: CHC1 3 ) to give 
367. 1 mg of compound K3 (yield = 85.0 %) as a colorless solid. *H NMR (CDC1 3 ) 5 
8.28 (1H, d, J=1.4 Hz), 8.18 (2H, dd, J=7.0, 1.4 Hz), 7.67 (1H, dd, J=7.5, 7.5 Hz), 

15 7.61 (1H, s), 7.52 (2H, dd, 7.9, 7.4 Hz), 7.20(1H, dd, J = 7.0, 2.4 Hz), 7.09 (lh, dd, 
6.3, 2.4 Hz), 6.93 (1H, dd, 7.9, 2.4 Hz), 6.89(lh, s), 4.32(2H, q, J = 7.2 Hz), 4.21(2H, 
s), 3.59(3H,s), 2.98(3H, s), 1.18 (3H, t, J = 7.2 Hz). 

Example 618: 7-(4-Fluoro-2-methanesulfonvlamino-benzyl)-4-hydroxy- 1 -methvl-2- 
20 oxo- 1 .2-dihvdro-r 1 .51naphthvridine-3-carboxvlic acid (2-hvdroxv-ethvl)-amide 

This compound was prepared from compound K2 in a manner similar to that 
described in Example A3-B1-1: *H NMR (DMSO d-6) 8 10.45(1H, bs), 8.50(1H, s), 
7.97(1H, s), 7.27-7.14(2H, m), 6.90(1H, m), 4.98 (1H, brs), 4.23(2H, s), 3.58(3H, s), 
25 3.65-3.55(2H, m), 3.46-3.39(2H, m), 2.93 (3H, s). 

Example 619: 7-(4-Fluoro-2-methanesulfonylamino-benzyl)-4-hydroxv- 1 -methvl-2- 
oxo-1.2-dihydro-fl.51naphthyridine-3-carboxylic acid (2-methoxy-ethvl)-amide 

30 This compound was prepared from compound K2 in a manner similar to that 
described in Example A3-B1-1: *H NMR (CDC1 3 ) 5 10.32(1H, bs), 8.17(1H, s), 
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7.68(1H, s), 7.27-7.20(lH, m), 7.18-7.10(2H, m), 4.17 (2H, s), 3.70-3.60(4H, m), 
3.56(3H, s), 3.45(3H, s), 3.14 (3H, s). 

Compound K3: 4-Benzovloxv-7-r4-fluoro-2-f2-methoxv-acetvlaminoVbenzvl]-l- 
5 methvl-2-oxo-1.2-dihvdro-ri.51naphthvridine-3-carboxylic acid ethyl ester 

To a solution of compound K (500 mg, 1.05 mmol) in THF (20 mL) wee added 
pyridine (0.187 ml, 2.31 mmol) at rt and methoxyacethyl chloride (0.106 ml, 1.16 
mmol) at 0°C, and the mixture was stirred for 10 min. The reaction mixture was 
poured into 2N HC1 (5 mL), the resulting solution was extracted with EtOAc. The 

10 extract was washed twice with water and dried over IN^SCU. The solvent was 
concentrated in vacuo to afford the crude product. The crue product were purified by 
crystallization with EtOAc / Et 2 0 to give 477.0 mg of compound K4 (yield = 82.8 %) 
as a colorless crystal. l U NMR (CDC1 3 ) 5 8.40(1H, s), 8.19-8.21(2H, m), 8.10(1H, 
bs), 7.51-7.84(4H, m) ? 7.40(1H, s), 7.15-7.22(1H, m), 6.87-6.93(lH, m) 5 4.32(2H, q, J 

15 = 7.2 Hz), 4.09(2H 5 s), 3.92(2H, s), 3.63(3H, s), 3.33(3H ? s) ? L19(3H ? t, J = 7.2 Hz). 

Example 620: 7-r4"Fluoro-2"(2-methoxV"acetvlaminoVbenzviy4-hvdroxv-l-methvl- 
2-oxO"l,2-dihvdro~[l,51naphthyridine-3-carboxvlic acid (2-hvdroxv-ethvl)-amide 

20 This compound was prepared from compound K3 (230 mg, 0.42 mmol) in a manner 
similar to that described in Example A3 -B 1-1 and was obtained at 22.3 % yield: m.p.: 
205-206 °C; Elemental Analysis: C 2 2H23FiN 4 0 6 ; Calcd (%): C, 57.64; H, 5.06; N, 
12.22; F, 4.14; Found (%): C, 57.47; H, 4.83; N, 12.05; F, 3.90; J H NMR (CDC1 3 ) 5 
10.46(1H, bs), 8.62(1H, s), 8.15(lH, bs), 7.78-7.82(lH, m), 7.35(1H, s), 7.18- 

25 7.23(1H, m), 6.89-6.96 (1H, m), 4.13(2H, s), 3.93(2H, s), 3.85-3.93(2H, m), 3.63- 
3.68(2H, m), 3.54(3H, s), 3.38(3H, s). 

Example 621 : 7-r4-Fluoro-2-(2-methoxy-acetvlainino)-benzyl]-4-hydroxy-l-methyl- 
2-oxo-l ,2-dihvdro-r 1 .51naphthyridine-3-carboxvlic acid (2-methoxy-ethvl)-amide 

30 

This compound was prepared from compound K3 (230 mg, 0.42 mmol) in a manner 
similar to that described in Example A3-B1-1 and was obtained at 57.4 % yield: 
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m.p.: 194-195 °C; Elemental Analysis: C23H25F1N4O6; Calcd (%): C, 58.47; H, 5.33; 
N, 11.86; F, 4.02; Found (%): C, 58.35; H, 5.11; N, 11.85; F, 3.83; J H NMR (CDCI3) 
5 10.34(1H, bs), 8.62(1H, s), 8.14(1H, bs), 7.79-7.83(lH, m), 7.34(1H, s), 7.18- 
7.22(1H, m), 6.89-6.96 (1H, m), 4.13(2H, s), 3.92(2H, s), 3.54-3.69(7H, m), 3.42(3H, 
5 s), 3.37(3H, s). 

Compound K4: 4-Benzovloxv-7-[2-(dimethvlaminooxalvl-aminoV4-fluoro-benzvl1-l- 
methvl-2-oxo-1.2-dihvdro-ri.51naphthvridine-3-carboxvlic acid ethyl ester 
This compound was prepared from compound K in a manner similar to that described 
10 in compound K3 : X H NMR (DMSO-d6) 8 8.31(1H, s), 8.09(2H, d, J = 7.2 Hz), 
7.94(1H, s), 7.78(1H, t, J = 7.5 Hz), 7.62(2H, t, J = 7.5 Hz), 7.42-7.40(lH, m), 7.33- 
7.29(1H, m), 7.10-7.05(1H, m), 4.22-4.17(4H, m), 3.64(3H, s), 2.89(3H, s), 
2.88(3H,s), 1.06(3H, t, J = 6.9 Hz). 

15 Example 622: N- {5-Fluoro-2-r8-hydroxy-7-(2-hydroxy-ethvlcarbamovl)-5-methvl-6- 
oxo-5,6-dihvdro-ri.51naphthyridin-3-vlmethvl1-phenyl>-N',N'-dimethyl-oxalamide 

This compound was prepared from compound K4 in a manner similar to that 
described in Example A3-B1-1: m.p.: 263-265 °C; Elemental Analysis: 
20 C23H24FJN3C-5; Calcd (%): C, 56.90; H, 4.98; N, 14.43; F, 3.91; Found (%): C, 56.82; 
H, 4.93; N, 14.35; F, 3.66; J H NMR (DMSO-d6) 8 10.42(2H, bs), 8.45(1H, s), 
7.85(1H, s), 7.43-7.32(2H, m), 7.13-7.08(1H, m), 4.92(1H, t, J = 5.5 Hz), 4.21(2H, s), 
3.57-3. 54(5H, m), 3.46-3.43(2H, m), 2.92(3H,s), 2.90(3H,s). 

25 Example 623 : N- {5-Fluoro-2-r8-hvdroxv-7-(2-methoxy-ethvlcarbamovl)-S-methvl-6- 
oxo-S^-dihydro-fTSlnaphthyridin-S-ylmethvll-phenyll-N'^N'-dimethvl-oxalamide 

This compound was prepared from compound K4 in a manner similar to that 
described in Example A3-B1-1: m.p.: 239-241 °C; Elemental Analysis: 
30 C 2 4H26FiN 5 0 6 ; Calcd (%): C, 57.71; H, 5.25; N, 14.02; F, 3.80; Found (%): C, 57.94; 
H, 5.43; N, 14.16; F, 3.56; ! H NMR (DMSO-d6) 8 10.48(1H, bs), 10.40(1H, bs), 
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8.46(1H, s), 7.85(1H, s), 7.43-7.32(2H, m), 7.14-7.08(1H, m), 4.21 (2H, s), 3.57- 
3.51(7H, m) 5 3.29(3H, s), 2.92(3H,s), 2.90(3H,s). 

Example 624: 7-[(4-FluorophenvDmethvl1-4^ 1 - 

5 [3-(methvloxy)prop vl]-2-oxo- 1 ,2-dihvdro- 1 ,5-naphthvridine-3 -carboxamide. 

The title compound was prepared in a similar manner to that described in example 
647 to provide a white solid. X H NMR (400 MHz, CDC1 3 ) 5 10.45 (m, 1 H), 8.53 (s, 1 
H), 7.58 (s, 1 H), 7.15 (dd, J= 8.5, 5.3 Hz, 2 H), 7.01 (t, J= 8.6 Hz, 2 H), 4.21 (m, 2 
10 H), 4.11 (s, 2 H), 4.07 (m, 1 H), 3.60 (ddd, J = 13.7, 6.2, 3.4 Hz, 1 H), 3.39-3.31 (m, 3 
H), 3.28 (s, 3 H), 1.86 (m, 2 H), 1.25 (d, J= 6.5 Hz, 3 H); MS m/z 444 (M+l). 

Example 625: 7-r(4-Fluorophenvl > )methvl1-4-hvdroxv-iV-rf2/gV2-hvdroxvpropvl1-l- 
[3-(methvloxv > >propvn-2-oxo-L2-dihvdro-l ,5 -naphthvridine-3 -carboxamide. 

15 

Synthesis of the title compound and spectral data were identical to the enantiomer 
described in example 624. 

Example 626: 7-r(4-Fluorophenvl > )methvll-4-hvdroxv-^/-rf li?V2-hvdroxv-l- 
20 methylethvll - 1 - \ 3 -(methvlox v)prop yl] -2-oxo- 1 ,2-dihvdro- 1 , 5 -naphthvridine-3 - 
carboxamide. 

The title compound was prepared in a similar manner to that described in example 
647 to provide a white solid. *H NMR (400 MHz, CDCI3) 5 10.29 (d, J= 8.4 Hz, 1 
25 H), 8.53 (s, 1 H), 7.59 (s, 1 H), 7.17 (dd, J= 8.6, 5.3 Hz, 2 H), 7.02 (t, J~ 8.6 Hz, 2 
H), 4.27 (m, 1 H), 4.20 (m, 2 H), 4.12 (s, 2 H), 3.79 (dd, J= 1 1.2, 3.9 Hz, 1 H), 3.67 
(dd, J= 10.7, 6.1 Hz, 1 H), 3.37 (t, J= 5.4 Hz, 2 H), 3.29 (s, 3 H), 1.87 (m,-l H), 1.31 
(d, J= 7 A Hz, 3 H); MS m/z 444 (M+l). 

30 Example 627: 7-r(4-Fluorophm^ 

methylethyiyi-l' 3-(methvloxv)propvl1-2-oxo-L2-dihvdro-l .5 -naphthvridine-3 - 
carboxamide. 
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Synthesis of the title compound and spectral data were identical to the enantiomer 
described in example 626. 

5 Example 628: l-(2-[Acetvlfmethyl)amm^ 

hvdroxv-AA-[(2igV2-hvdroxvpropvll-2~oxo-l ,2-dihvdro-l J-naphthyridine-3- 
carboxamide 

This compound was prepared from ethyl l-{2-[acetyl(methyl)amino]ethyl}-7-[(4- 
1 0 fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine- 3 -c arboxylate 
and (2R)- 1 -amino-2-propanol using methods similar to Example 574: step 2 to 
provide an off-white solid: X H NMR (400 MHz, DMSO-tf 6 @ 90 °C) 5 ppm 1.14 (d, 
J=6.17 Hz, 3 H) 1.84 (s, 3 H) 2.91 - 2.98 (m, 3 H) 3.23 - 3.33 (m, 1 H) 3.40 - 3.50 (m, 
1 H) 3.54 (t, J=6.72 Hz, 2 H) 3.85 - 3.88 (m, 1 H) 4.18 (s, 2 H) 4.37 (d, J=7.55 Hz, 2 
15 H) 4.65 (d, J=5.90 Hz, 1 H) 7.12 (t, J=8.51 Hz, 2 H) 7.36 - 7.43 (m, 2 H) 8.07 (s, 1 H) 
8.55 (s, 1 H) 10.35 (s, 1 H) 16.97 - 17.20 (m, 1 H); ES + MS: 471 (M+H + ). 

Example 629: l-{2->rAcetvl(methvDaminolethvU-7-r(4-fluorophenvl > )methvl1-4- 
hvdroxy-iV-[(l SV2~hvdroxv- 1 -methylethyll -2-oxo-l ,2-dihydro- 1 ,5-naphthvridine-3- 
20 carboxamide 

This compound was prepared from ethyl l-{2-[acetyl(methyl)amino]ethyl}-7-[(4- 
fluorophenyl)methyl] -4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 
and (2S)-2~amino-l-propanol using methods similar to Example 574: step 2 to 
25 provide an off-white solid: X H NMR (400 MHz, DMSO-rf 6 @ 90 °C) 5 ppm 1 .23 (d, 
J=6.72 Hz, 3 H) 1.85 (s, 3 H) 2.95 (s, 2 H) 3.50 - 3.55 (m, 5 H) 4.07 - 4.12 (m, 1 H) 
4.18 (s, 2 H) 4.36 (d, J=4.80 Hz, 2 H) 4.70 (t, J-5.63 Hz, 1 H) 7.12 (t, J=8.78 Hz, 2 
H) 7.37 - 7.41 (m, 2 H) 8.08 (s, 1 H) 8.55 (s, 1 H) 10.27 (s, 1 H) 17.14 (s, 1 H); ES + 
MS: 471 (M+H + ). 



30 
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Example 630: lJ-dimethvlethvl r3igV34a7-r(4-fluorophenvnmethvl1-4-hvdroxv--2^ 
oxo- 1 -r2-f2-oxo-l -piperidinvDethvll - 1 .2-dihvdro~ 1 .5-naphthvridin-3- 
vll carbonvDaminolbutanoate 

5 This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo-1 -[2-(2-oxo- 1 -piperidinyl)ethyl]-l ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
and 1,1-dimethylethyl (3i?)-3-aminobutanoate using methods similar to Example 563 
to provide an orange solid: ES + MS: 581 (M+H + ). 

10 Example 631: 7-r(4-fluorophenvnme^ 

( 2-oxo- 1 -piperidinvDethyl] - 1 ,2~dihvdro- 1 ,5 -naphthvridine-3-carboxamide 

This compound was prepared from ethyl 7-[(4-fluoropheriyl)methyl]-4-hydroxy-2- 
oxo-l-[2-(2-oxo-l -piperidinyl)ethyl]-l ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 

15 and 4-amino-2-butanol using methods similar to Example 563 to provide a white 
solid: *H NMR (300 MHz, DMSO-rf 6 ) 5 ppm 1.06 - 1.12 (m, 3 H) 1.53 - 1.68 (m, 6 H) 
2.04 (t, J=5.90 Hz, 2 H) 3.22 - 3.30 (m, 2 H) 3.48 (dt, .7=13.48, 6.74 Hz, 4 H) 3.62 - 
3.76 (m, 1 H) 4.16 (s, 2 H) 4.39 (t, J=6.21 Hz, 2 H) 4.64 (d, J=4.63 Hz, 1 H) 7.11 - 
7.18 (m, 2 H) 7.38 - 7.44 (m, 2 H) 8.19 (s, 1 H) 8.56 (d, J=1.26 Hz, 1 H) 10.33 (t, 

20 J-5.48 Hz, 1 H) 17.27 (s, 1 H); ES + MS: 511 (M+H+). 

Example 632: 1 J-dimethvlethvl (36 f )-34(l7-r(4-fluorophenvl)methvl1-4-hvdroxv-2- 
oxo- 1 - r2-(2-oxo- 1 "piperidmvDethvll - 1 ,2-dihvdro- 1 ,5 -naphthvridin-3 - 
vl> carbonvDaminolbutanoate 

25 

This compound was prepared from ethyl 7- [(4-fluorophenyl)methyl] -4-hydroxy-2- 
oxo-l-[2-(2-oxo-l-piperidinyl)ethyl]-l,2~dihydro-l,5-naphthyridine-3-carboxy 
and 1,1-dimethylethyl (35)-3-aminobutanoate using methods similar to Example 563 
to provide an orange solid: ! H NMR (300 MHz, DMSOd 6 ) 5 ppm 1.25 (d, J=6.74 Hz, 
30 3 H) 1.39 (s, 9 H) L52 - 1.67 (m, 4 H) 1.99 - 2.11 (m, 2 H) 2.52 - 2.58 (m, 2 H) 3.19 - 
3.30 (m, 2 H) 3.49 (t, J=6.84 Hz, 2 H) 4.16 (s, 2 H) 4.35 - 4.42 (m, 3 H) 7.11 - 7.17 
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(m, 2 H) 7.41 (m, 2 H) 8.20 (d, 7=1.47 Hz, 1 H) 8.57 (d, 7=1.68 Hz, 1 H) 10.41 (d, 
7=8.21 Hz, 1 H) 17.06 (d, 7=5.26 Hz, 1 H); ES + MS: 581 (M+H*). 

Example 633 : 1 - (2-[AceMfmethvl)amino1ethvll -7-[Y 4-fluorophenyDmethvl1-4- 
5 hydroxy- jV-r2-hvdroxvethvlV2-oxO" 1 ,2-dihvdro- 1 « 5 -naphthvridine-3 -carboxamide. 

This compound was prepared from ethyl l-{2-[acetyl(methyl)amino] ethyl} -7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
and ethanolamine using methods similar to Example 574: step 2 to provide an off- 
10 white solid: *H NMR (400 MHz, DMSO-</ 6 @ 90 °C) 5 ppm 1.85 (s, 3 H) 2.95 (s, 2 
H) 3.49 (q, 7=5.58 Hz, 3 H) 3.53 (d, 7=13.58 Hz, 2 H) 3.58 - 3.66 (m, 2 H) 4.18 (s, 2 
H) 4.36 (d, 7=6.04 Hz, 2 H) 4.62 - 4.65 (m, 1 H) 7.12 (t, 7=8.92 Hz, 2 H) 7.37 - 7.43 
(m, 2 H) 8.07 (s, 1 H) 8.55 (s, 1 H) 10.32 (s, 1 H) 17.08 (s, 1 H); ES" 1 " MS: 457 
(M+H + ). 

15 

Example 634: 7"[(4-fluorophenvDmethvl]-4-hvdroxv-jV : -(3-hvdroxv-2-methvlpropvlV 
2-oxo~l -[2-(2-oxo- 1 -piperidinvDethvll- 1 ,2-dihvdro- 1 , 5 -naphthvridine-3 -carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
20 oxo- 1 - [2-(2-oxo- 1 -piperidinyl)ethyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 

and 3-amino-2-methyl-l-propanol using methods similar to Example 563 to provide 
an orange solid: ! H NMR (300 MHz, DMSO-</ 6 ) 5 ppm 0.89 (d, 7=6.95 Hz, 3 H) 1.52 
- 1.65 (m, 4 H) 1.79 - 1.88 (m, 1 H) 2.03 (t, 7=6.00 Hz, 2 H) 3.20 - 3.47 (m, 6 H) 3.51 
(t, 7=6.00 Hz, 2 H) 4.16 (s, 2 H) 4.40 (t, 7=6.11 Hz, 2 H) 4.64 (s, 1 H) 7.11 - 7.17 (m, 
25 2 H) 7.38 - 7.43 (m, 2 H) 8.20 (d, 7=1.47 Hz, 1 H) 8.56 (d, 7=1.47 Hz, 1 H) 10.38 (t, 
7=5.90 Hz, 1 H) 17.24 (s, 1 H); ES + MS: 511 (M+H + ). 

Example 635: iV-(l-cvclopropvl-3-hvdroxvpropvlV7-r(4-fluorophenvl > )methvl1-4- 
hvdroxv-2-oxo- 1 -r2-(2-oxo- 1 -piperidinyl)ethvn~ 1 .,2-dihvdro- 1 ,5-naphthvridine-3- 
30 carboxamide 
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This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 -[2-(2-oxo- 1 -piperidinyl)ethyl]- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
and 3 -amino-3 -cyclopropyl- 1 -propanol using methods similar to Example 563 to 
provide an off-white solid: *H NMR (300 MHz, DMSO-c? 6 ) 8 ppm 0.24 - 0.34 (m, 2 
5 H) 0.38 - 0.46 (m, 1 H) 0.52 (t, J=8.74 Hz, 1 H) 1.00 - 1.11 (m, 1 H) 1.54 - 1.67 (m, 4 
H) 1.75 - 1.88 (m, 2 H) 2.04 (s, 2 H) 3.28 (t, .7=5.69 Hz, 3 H) 3.46 - 3.60 (m, 5 H) 
4.17 (s, 2 H) 4.41 (t, .7=6.95 Hz, 2 H) 7.11 - 7.17 (m, 2 H) 7.38 - 7.45 (m, 2 H) 8.22 (s, 
1 H) 8.56 (d, .7=1.47 Hz, 1 H) 10.36 (d, .7=8.63 Hz, 1 H) 17.23 (s, 1 H); ES + MS: 537 
(M+H 1 "). 

10 

Example 636: 7-[r4-FluorophenvDmethvl1-4-hvdroxv-jV-methvl-l-|'2-(methvlamino)- 
2-oxoethvll -2-oxo- 1 .2-dihvdro- 1 .5 -naphthvridine-3 -carboxamide 

15 This compound was prepared from [7-[(4-fluorophenyl)methyl]-4-hydroxy-3- 
[(methylamino)carbonyl] -2-oxo- 1 , 5 -naphthyridin- 1 (2#)-yl] acetic acid and 
methylamine employing methods similar to those described in example 558. The 
product was obtained as a white solid: ! H NMR (d 6 -DMSO) 8 10.00 (1H, br s), 8.53 
(1H, s), 8.03 (1H, br s), 7.79 (1H, s), 7.33-7.30 (2H, m), 7.15-7.05 (2H, mO, 4.83 (2H, 

20 s), 4. 1 1 (2H, s), 2.88 (3H, d, J = 3.8 Hz), 2.52 (3H, d, J = 4.4 Hz); HRMS calcd for 
C 2 oHi9FN 4 04+H + : 399.1463. Found 399.1465. 

Example 637 : 7-r4-FluorobenzvlV4-hvdroxv-iV-methvl-2-oxo- 1 - l2-oxo-2-rt2.2.2- 
trifluoroethvDaminol ethyl! - 1 ,2-dihydro- 1 ,5-naphthvridine-3-carboxamide 

25 

The title compound was made from l-[2-(dimethylamino)-2-oxoethyl]-7-[(4- 
fluorophenyl)methyl] -4-hydroxy-iV-methyl-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3- 
carboxamide in a similar manner to example 558 using 2,2,2-trifluoroethylamine to 
give a white solid: ! H NMR (d 6 -DMSO) 8 9.94 (1H, m), 8.87 (1H, t, J=6Hz), 8.53 
30 (1H, s), 7.78 (1H, s), 7.31 (2H, m), 7.10 (2H, m), 4.96 (2H, s), 4.09 (2H, s), 3.88 (2H, 
m), 2.87 (3H, d, J=4Hz); HRMS calcd for C 21 Hi8F 4 N404+H + : 467.1340. Found: 
467.1340. 
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Example 63 3 : 7-(4-FluorobenzvlV4-hvdroxv- 1 -[2-(isopropylaminoV2-oxoethvri -N- 
methvl-2-oxo- 1 ,2-dihydro- 1 ,5 -naphthvridine-3 -carboxamide 

The title compound was made from l-[2-(dimethylamino)-2-oxoethyl]-7-[(4- 
5 fluorophenyl)methyl]-4-hydroxy-A^methyl-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 
carboxamide in a similar manner to example 558 using isopropylamine to give a 
white solid: 2 H NMR (d 6 -DMSO) 5 9.99 (1H, m), 8.54 (1H, s), 8.02 (1H, d, J=7Hz), 
7.67 (1H, s), 7.30 (2H, m), 7.12 (2H, m) ? 4.81 (2H, s), 4.10 (2H, s), 3.77 (1H, m), 2.88 
(3H, d, J=4Hz), 0.99 (6H, d, J=7Hz); HRMS calcd for C 2 2H23FN 4 04+H + : 427.1780. 
10 Found: 427.1777. 

Example 639: l-a-ir2-(Pimethvlamino^ethvl1amino>-2~oxoethvlV7-(4- 
fluorobenzvlV4-hvdroxv-A^methyl-2-oxo- 1 ,2-dihvdro- 1 ,5 -naphthvridine-3 - 
carboxamide 

15 

The title compound was made from l-[2-(dimethylamino)-2-oxoethyl]-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-A^-methyl-2-oxo-l ? 2-dihydro-l ? 5-naphthyridine-3-- 
carboxamide in a similar manner to example 558 using N,N~dimethylethylenediamine 
to give a white solid: ! H NMR (d 6 -DMSO) 5 9.99 (1H, m), 8.52 (1H, s), 8.08 (1H, m), 
20 7.71 (1H, s), 7.30 (2H, m), 7.10 (2H, m), 4.84 (2H, s) ? 4.10 (2H, s), 3.08 (2H, m), 2.88 
(3H, d ? J=4Hz), 2.20 (2H, t, J=7Hz), 2.10 (6H, s); HRMS calcd for C23H26FN5O4+H* 
456.2040. Found: 456.2043. 

Example 640: l-(2"Amino-2"OxoethvlV7-(4-fluorobenzvlV4-hvdroxv~jV-methvl-2~ 
25 oxo-L2-dihvdro-l,5-naphthvridine-3-carboxamide 

The title compound was made from l-[2-(dimethylamino)-2-oxoethyl]-7-[(4- 
fluorophenyl)methyl] -4-hydroxy-AT-methyl-2-oxo- 1 ,2-dihydro- 1 9 5 -naphthyridine-3 - 
carboxamide in a similar manner to example 558 using ammonium hydroxide to give 
30 a white solid: l U NMR (d 6 -DMSO) 8 10.00 (1H, m), 8.52 (1H, s), 7.82 (1H, s), 7.63 
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(1H, s), 7.33 (2H, m), 7.26 (1H, s), 7.10 (2H, m), 4.83 (2H, s), 4.1 1 (2H, s), 2.88 (3H, 
d, J=4Hz); HRMS calcd for C^HiyFN^+H" 1 ": 385.1310. Found: 385.1309. 

Example 641: Sodium l"f2-(cvclopropvlaminoV2-oxoethvl1-7-rr4- 
5 fluorophenyl)methyl1"3-[(methylammo > )carbonvl]-2-oxo-- 1 ,2-dihvdro- 1.5- 
naphthvridin-4-olate 

This compound was prepared by treating a mixture of the product from Example 473 
with 1 .5 equivalents of IN NaOH solution. The mixture was stirred 4 h at rt and 
10 filtered to afford the product as a white solid: *HNMR (d 6 -DMSO) 8 10.15 (1H, br), 
8.25 (1H, s), 7.69 (1H, br), 7.27 (3H, m), 7.08 (2H, t, J - 9 Hz), 4.70 (2H, br s), 4.05 
(2H, s), 2.79 (3H, d, J = 5 Hz), 2.60 (1H, m) ? 0.61 (2H, m), 0.40 (2H, m). 

Example 642: 7-r(4-fluorophenvl)methvl1-4-hvdroxy-A^methvl-l"l2- 
15 r(methvloxv)amino]-2-oxoethyl} ~2-oxo- 1 ,2-dihvdro-L5-naphthyridine-3-" 
carboxamide 

This compound was prepared from [7-[(4-fluorophenyl)methyl]-4-hydroxy-3- 
[ (methyl amino)carbonyl] -2-oxo- 1 ,5 -naphthyridin- 1 (2//)-yl] acetic acid and 
20 methoxylamine employing methods similar to those decribed in example 558. The 
product was obtained as a white solid: *H NMR (d 6 -DMSO) 8 1 1 .39 (1H, br s), 9.96 
(1H, br s), 8.55 (1H, s), 7.88 (1H, s), 7.36-7.31 (2H, m), 7.14-7.09 (2H, m), 4.80 (2H, 
s), 4. 1 1 (2H, s), 3.52 (3H, s), 2.88 (3H, d, J = 4.8 Hz); HRMS calcd for 
C 2 oH 19 FN405+H + : 415.1412. Found 415.1416. 

25 

Example 643 : 1 - { 2-[rCvclopropvlmethyl)aminol-2~oxoethvl} -7-( 4-fluorobenzvlV4- 
hydroxv-iV-methvl-2-oxo- 1 »2-dihvdro- 1 .5-naphthvridine-3-carboxamide 

The title compound was made from l-[2-(dimethylamino)-2-oxoethyl]-7-[(4- 
30 fluorophenyl)methyl]-4-hydroxy^ 

carboxamide in a similar manner to example 558 using (aminomethyl)cyclopropane to 
give a white solid: *H NMR (d 6 -DMSO) 8 10.08 (1H, m), 8.45 (1H, s), 8.17 (1H, m), 
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7.61 (1H, s), 7.29 (2H, m), 7.09 (2H, m) 5 4.81 (2H, s), 4.07 (2H, s), 2.89 (2H, m), 2.83 
(3H, d, J=4Hz), 0.84 (1H, m), 0.35 (2H, m), 0.10 (2H, m); HRMS calcd for 
C23H 2 3FN 4 04+H + : 439.1780. Found: 439.1779. 

5 Example 644: 7-(4-FluorobeiizvlV4-hvdroxv^-methvl-2-oxo-l-r2-oxo-2- 
(prop vlamino^ethvl] - 1 ,2-dihvdro- 1 ,5 -naphthvridine-3 -carboxamide 

The title compound was made from l-[2-(dimethylamino)-2-oxoethyl]-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-A^-methyl-2-oxo-l ,2-dihydro-l ,5-naphthyridine-3- 
10 carboxamide in a similar maimer to example 558 using n-propylamine to give a white 
solid: l U NMR (d 6 -DMSO) 5 9.98 (1H, m), 8.54 (1H, s), 8.08 (1H, t, J=6Hz), 7.72 
(1H, s), 7.31 (2H, m), 7.12 (2H, m) 3 4.83 (2H, s), 4.10 (2H, s), 2.95 (2H, m), 2.87 
(3H, d, J=4Hz), 1.32 (2H, m), 0.77 (3H, t, J=7Hz); HRMS calcd for 
C22H 2 3FN 4 04+H f : 427.1780. Found: 427.1781. 

15 

Example 645: Sodium 7-f(4-fluorophenvl)methvl1-l-[Tl"methvl-lH : -imidazol-2- 
vDmethvl1-3-( I [2-(methvloxv)ethvl1 amino} carbonvlV2-oxo- 1 ,2-dihvdro- 1,5- 
naphthvridin-4-olate. 

20 In a manner similar to that described in example 474, from 7-[(4- 

fluorophenyl)methyl]-4-hydroxy- 1 -[(1 -methyl- 1 i7-imidazol-2-yl)methyl] -iV-[2- 
(methyloxy)ethyl]-2-oxo-l ? 2-dihydro-l 3 5-naphthyridine-3-carboxamide (506 mg, 
1.09 mmol described in example 467) and 1 N sodium hydroxide (1.06 mL) was 
prepared sodium 7-[(4-fluorophenyl)methyl]-l-[(l -methyl- liy-imidazol-2-yl)methyl]- 

25 3-( {[2-(methyloxy)ethyl]amino} carbonyl)-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridin-4- 
olate (473 mg, 89% yield) as a white solid. *H NMR (DMSO-d 6 ) 810.72 (s, 1 H), 
8.14 (s, 1 H), 7.92 (s, 1 H), 7.27-7.23 (m, 2 H), 7.08-7.03 (m ? 2 H), 6.96 (s, 1 H), 6.71 
(s, 1 H), 5.34 (s, 2 H), 3.94 (s, 2 H), 3.59 (s, 3 H), 3.38-3.33 (m ? 4 H), 3.23 (s, 3 H); 
MS m/z 466 (M+l). 

30 

Example 646: 7-(4-FluorobenzvlV4-hvdroxv-l-l2-[(2-methoxvethvl)amino1-2- 
oxoethvl>-iV-methvl-2-oxo-l ,2-dihvdro-l ,5-naphthvridine-3-carboxamide 



WO 2005/077050 



PCT/US2005/004085 



386 

The title compound was made from l-[2-(dimethylamino)-2-oxoethyl]-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-7V-methyl-2-oxo- 1 ,2-dihydro-l,5~naphthyridine-3- 
carboxamide in a similar manner to example 558 using 2-methoxyethylamine to give 
5 a white solid: *H NMR (d 6 -DMSO) 5 9.99 (1H, m), 8.52 (1H, s), 8.27 (1H, t, J=6Hz), 
7.73 (1H, s), 7.31 (2H, m), 7.11 (2H, m), 4.86 (2H, s), 4.10 (2H, s), 3.28 (2H, m), 3.21 
(3H, s), 3.18 (2H, m), 2.88 (3H, d, J=4Hz); HRMS calcd for C 2 2H 2 3FN 4 0 5 +H + : 
443.1730. Found: 443.1729. 

10 Example 647: l"Cvclopropvl-7-[(4-"fluorophenvDmethvl]-4-hvdroxv~A r -f2- 
hvdroxyethyl)-2-oxo- 1 .2-dihydro- 1 .5-naphthyridine-3-carboxamide. 

3-Fluoro-4-iodo-2-pyridinecarbonitrile. Modified from WO 2004/019868. To a cold 
(0°C) solution of diisopropylamine (4.84 mL, 32 mmol) in THF (82.3 mL) was added 
72-butyllithium (12.8 mL, 2.5 M in hexanes, 32 mmol) dropwise. The resultant 
solution was stirred at 0°C for 15 minutes to give a 0.32 M stock solution of LDA. To 
a cold (-78°C) solution of LDA (74 mL, 0.32 M in THF, 23.7 mmol) in THF (50 mL) 
was added 3-fluoro-2-pyridinecarbonitrile (2.4 g, 19.7 mmol) (Sakamoto et ah Chem. 
Pharm. Bull, 1985, 33, 565) as a solution in THF (20 mL). After 15 minutes, a 
solution of I 2 (5.49 g, 21.6 mmol) in THF (20 mL) was added rapidly and the resultant 
suspension was stirred for 20 minutes at -78°C. The reaction mixture was quenched 
by the addition of water and warmed to ambient temperature. Ethyl acetate was 
added and the organic layer was washed successively with sodium thiosulfate, and 
brine. The aqueous layer was extracted with ethyl acetate and the combined organics 
were dried over sodium sulphate. Filtration and concentration followed by 
purification by silica gel chromatography provided 3-fluoro-4-iodo-2- 
pyridinecarbonitrile (3.6 g, 73%) as a white solid. *H NMR (400 MHz, CDC1 3 ) 5 8.14 
(d, J= 4.8 Hz, 1 H), 7.98 (t, J= 4.8 Hz, 1 H). 

30 3-Fluoro-5-iodo-2-pyridinecarbonitrile. Modified from WO 2004/019868. To a cold 
(-78°C) solution of freshly prepared LDA (39 mL, 0.5 M in THF, 19.5 mmol) in 100 
mL of THF was added a precooled (0°C) solution of 3-fluoro-4-iodo-2- 
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pyridinecarbonitrile (3.72 g, 15.0 mmol) in THF dropwise. The resultant solution was 
stirred at -78°C for 2.5 hours. Water was added followed by ethyl acetate and the 
mixture was warmed to ambient temperature. The layers were separated and the 
organic layer was washed with brine. The aqueous layer was extracted with ethyl 
5 acetate and the combined organics were dried over sodium sulphate. Filtration and 
concentration followed by purification by silica gel chromatography provided 3- 
fluoro-5-iodo-2-pyridinecarbonitrile (2.35 g, 63%) as a white solid along with 
recovered starting material (456 mg). *H NMR (300 MHz, CDC1 3 ) 5 8.82 (s, 1 H) 
8.06 (dd, J= 7.5, 1.5 Hz, 1 H). 

10 

3- Fluoro-5-[(4-fluorophenyl)methyl]-2-pyridinecarbonitrile. To a solution of 3- 
fluoro-5-iodo-2-pyridinecarbonitrile (2.31 g, 9.3 mmol) in THF (100 mL) was added 

4- fluorobenzyl zinc chloride (27.9 mL, 0.5 M in THF, 14.0 mmol) followed by 
Pd(PPh 3 ) 4 (538 mg, 0.47 mmol). The resultant solution was heated at 75 °C (bath 

15 temperature) for 3 hours. After cooling to room temperature, water and ethyl acetate 
were added. The layers were separated and the organic layer was washed with brine. 
The aqueous layer was acidified with 1 NHCl until it cleared and extracted with ethyl 
acetate. The combined organics were dried over sodium sulphate. Filtration and 
concentration followed by purification by silica gel chromatography provided 3- 

20 fluoro-5-[(4-fluorophenyl)methyl]-2-pyridinecarbonitrile (1.6 g, 75%) as a yellow 

solid. l U NMR (400 MHz, CDC1 3 ) 5 8.40 (s, 1 H), 7.28 (d, J= 8.8 Hz, 1 H), 7.12 (dd, 
J= 8.4, 5.2 Hz, 2 H), 7.03 (t, J= 8.4 Hz, 2 H), 4.04 (s, 2 H). MS m/z 231 (M+l). 

3 -(Cyclopropylamino)- 5 - [(4-fluorophenyl)methyl] -2-pyridinecarbonitrile . 3 -Fluoro- 
25 5-[(4-fluorophenyl)methyl]-2 -pyridinecarbonitrile (546 mg, 2.4 mmol) wa taken up in 
cyclopropylamine (8 mL) and heated at 75 °C in a microwave for 10 minutes and then 
again for 12 minutes. The mixture was concentrated in vacuo and the residue was 
purified by silica gel chromatography to give 3 - (cycloprop ylamino) - 5 - [ (4- 
fluorophenyl)methyl] -2-pyridinecarbonitrile (417 mg, 66%) as a white solid. *H 
30 NMR (300 MHz, CDC1 3 ) 5 7.93 (d, J= 1.9 Hz, 1 H), 7.19 (dd, J= 8.2, 5.9 Hz, 2 H), 
7.19 (d, J= 2.4 Hz, 1 H), 7.06 (t, 8.6 Hz, 2 H), 5.02 (s, 1 H), 4.00 (s, 2 H), 2.48 
(m, 1 H), 0.86 (m, 2 H), 0.61 (m, 2 H). 
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3-(Cyclopropylamino)-5-[(4-fluorophenyl)methyl]-2-pyridinecarboxy acid. A 
solution of 3-(cyclopropylamino)-5-[(4-flu^^ 

(360 mg, 1.34 mmol) in ethanol (25 mL) was treated with sodium hydroxide (2 mL, 
5 50% aqueous) and heated at 100 °C (bath temperature) for 14 hours. The reaction 
mixture was concentrated in vacuo and the residue taken up in water and cooled in an 
ice bath. The solution was acidified by the slow addition of 6 ATHC1 (final pH~3). 
The aqueos layer was extracted with ethyl acetate and the organics dried over sodium 
sulfate. Filtration and concentration gave 3-(cyclopropylamino)-5-[(4- 
10 fluorophenyl)methyl]-2-pyridinecarboxylic acid (385 mg, 99%) as a white powder. 
l H NMR (400 MHz, CDC1 3 ) 5 8.94 (br, 1 H), 7.93 (s, 1 H), 7.74 (s, 1 H), 7.30 (s, 1 
H), 7.15 (dd, J= 8.5, 5.5 Hz, 2 H), 7.00 (t, J= 8.7 Hz, 2 H), 3.97 (s, 2 H), 2.40 (m, 1 
H), 0.77 (m, 2 H), 0.54 (m, 2 H); MS m/z 287 (M+l). 

15 Methyl 3-(cyclopropylamino)-5-[(4-fluorophenyl)methyl]-2-pyridinecarboxylate.To a 
solution of 3 -(cyclopropylamino)-5 - [(4~fluorophenyl)methyl] -2-pyridinec arboxylic 
acid (298 mg, 1.1 mmol) in DMF (10 mL) was added potassium carbonate (316 mg, 
2.3 mmol) followed by methyl iodide (0.15 mL, 2.3 mmol). The resultant suspension 
was stirred for 1.5 hours at which time water and ethyl acetate were added. The 

20 layers were separated and the organic layer was washed with brine. The aqueous 
layer was extracted with ethyl acetate and the combined organics were dried over 
sodium sulphate. Filtration and concentration followed by purification by silica gel 
chromatography provided methyl 3-(cyclopropylamino)-5-[(4-fluorophenyl)methyl]- 

2- pyridinecarboxylate (234 mg, 77%) as a white crystalline solid upon standing. *H 
25 NMR (400 MHz, CDC1 3 ) 8 7.90 (d, J= 1.9 Hz, 1 H), 7.78 (br, 1 H), 7.24 (s, 1 H), 

7.15 (dd, J= 8.5, 5.4 Hz, 2 H), 7.00 (t, J= 8.7 Hz, 2 H), 3.96 (s, 2 H), 3.93 (s, 3 H), 
2.39 (m, 1 H), 0.77 (m, 2 H), 0.52 (m, 2 H); MS m/z 301 (M+l). 

Ethyl l-cyclopropyl-7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l,2-dihydro-l,5- 
30 naphthyridine-3 -carboxylate. A solution of methyl 3-(cyclopropylamino)-5-[(4- 

fluorophenyl)methyl]-2-pyridinecarboxylate (234 mg, 0.78 mmol) and ethyl 3-chloro- 

3- oxopropanoate (0.13 mL, 90%, 1.0 mmol) was heated at 85 °C for 3 hours. Upon 
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cooling to room temperature, dichloromethane and saturated aqueous sodium 
bicarbonate were added and the layers separated. The organic layer was washed with 
brine. The aqueous layers were extracted with dichloromethane and the combined 
organics dried over sodium sulfate. Filtration and concentration followed by silica gel 
5 chromatography provided methyl 3- {cyclopropyl[3-(ethyloxy)-3- 

oxopropanoyl]amino}-5--[(4-fluorophenyl)methyl]-2-pyridinecarboxylate (285 mg, 
88%) as an oil. 

A solution of methyl 3-{cyclopropyl[3-(ethyloxy)-3-oxopropanoyl]amino}-5-[(4- 
fluorophenyl)methyl]-2-pyridinecarboxylate (402 mg, 0.97 mmol) in ethanol (20 mL) 

10 at 0 °C was treated with sodium ethoxide (165 mg, 2.4 mmol). The reaction mixture 
was allowed to warm to room temperature as the bath wanned overnight. Solvents 
were removed in vacuo and the residue was taken up in water. The pH was adjusted to 
-5 with 1 NHCl (aq) and the aqueous layer extracted with ethyl acetate. The organics 
were dried over sodium sulfate filtered and concentrated to give ethyl 1-cyclopropyl- 

1 5 7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 

carboxylate (362 mg, 98%) as a solid. ! H NMR (400 MHz, CDC1 3 ) 5 8.50 (d, J= 1 .6 
Hz, 1 H), 7.78 (s, 1 H), 7.18 (dd, J= 8.7, 5.4 Hz, 2 H), 7.04 (t, J- 8.7 Hz, 2 H), 4.50 
(q, J= 7.1 Hz, 2 H), 4.13 (s, 2 H), 2.77 (m, 1 H), 1.46 (t, J= 7.3 Hz, 3 H), 1.22 (m, 2 
H), 0.76 (m, 2 H); MS m/z 383 (M+l). 

20 

1 -Cyclopropyl-7-[(4-fluorophenyl)methyl]-4-hydroxy-iV-(2-hydroxyethyl)-2-oxo- 1 ,2- 
dihydro-l,5-naphthyridine-3-carboxamide. A solution of ethyl l-cyclopropyl-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate 
(24 mg, 0.06 mmol) and 2-aminoethanol (0.05 mL) in ethanol (1 mL) was heated in a 

25 microwave for 20 minutes. The reaction mixture was concentrated in vacuo and the 
residue taken up in water. The solution was acidified with 1 AfHCl to a final pH~ 4. 
The precipitate was filtered through a Teflon filter and the solids collected. This 
material was azeotroped with methanol to provide the title compound (16 mg, 64%) 
as a yellow solid. ! H NMR (400 MHz, CDC1 3 ) 5 10.38 (s, 1 H), 8.54 (s, 1 H), 7.80 (s, 

30 1 H), 7.17 (m, 2 H), 7.03 (m, 2 H), 4.13 (s, 2 H), 3.84 (m, 2 H), 3.62 (m, 2 H), 2.82 
(m, 1 H), 1.23 (m, 2 H), 0.76 (m, 2 H); HRMS m/z calcd for C21H21N3O4F (M+H) + 
398.1517, found 398.1512. 
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Example 648: Sodium 74(4-fluoror)henvnmethvl1-3-irr2- 

hvdroxvethvDaminolcarbonvll - 1 -IY1 -methyl- liy-imidazol^-vDmethvll^-oxo- 1 ,2- 
dihvdro- 1 ,5 -naphthvridin-4-olate. 

5 

In a manner similar to that described in example 474, from 7-[(4- 
fluorophenyl)methyl] -4-hydroxy-iV-(2-hydroxyethyl)- 1 -[(1 -methyl- l//-imidazol-2~ 
yl)methyl]-2-oxo-l ? 2-dihydro-l 3 5-naphthyridine-3-carboxamide (336 mg, 0.744 
ramol described in example 468) and 1 N sodium hydroxide was prepared sodium 7- 

1 0 [(4-fluorophenyl)methyl] -3 - { [(2-hydroxyethyl) amino] carbonyl} - 1 - [( 1 -methyl- IH- 
imidazol-2-yl)methyl]-2-oxo-l ? 2-dihydro-l 9 5-naphthyridin-4-olate (324 mg, 92% 
yield) as a white solid. l H NMR (DMSO-J 6 ) 8 10.61 (s, 1 H), 8.16 (s, 1 H), 7.95 (s, 1 
H), 7.27 (m, 2 H), 7.08 (m, 2 H), 6.98 (s, 1 H), 6.73 (s, 1 H), 5.36 (s, 2 H), 4.76 (br s, 
1 H) 5 3.95 (s ? 2 H), 3.62 (s 5 3 H), 3.46 (br s 3 2 H), 3.30 (br s 9 2 H); MS m/z 452 

15 (M+l). 

* 

Example 649: l-Cyclopropyl-7-r(4-fluorophenvDmethyll-4-hydroxv-A^-methvl-2- 
oxo- 1 ,2-dihvdro- 1 ,5-naphthvridine-3-carboxamide. 

20 The title compound was prepared in a similar manner to that described in example 
647 to provide a white solid. 'H NMR (400 MHz, CDC1 3 ) 8 10.04 (s, 1 H), 8.57 (s, 1 
H), 7.82-7.18 (m, 2 H), 7.05 (m, 2 H), 4.15 (s, 2 H), 3.01 (d, J= 4.0 Hz, 3 H), 2.83 
(br, 1 H), 1.25 (m, 2 H), 0.78 (m, 2 H); HRMS m/z calcd for C 2 oH l9 N 3 03F (M+H) + 
368.1411, found 368.1404. 

25 

Example 650: 1 -Cvclopropvl-7-r(4-fluorophenvl')methyn-4-hvdroxy-A^-r2- 
rmethyloxv^ethvll-2-oxo-1.2-dihvdro-l,5-naphthyridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
30 647 to provide a white solid. *H NMR (400 MHz, CDC1 3 ) 8 10.25 (m, 1 H), 8.55 (s, 1 
H), 7.80 (s, 1 H), 7.17 (dd, J= 8.4, 5.5 Hz, 2 H), 7.03 (t, J= 8.6 Hz, 2 H), 4.13 (s, 2 
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H), 3.63 (m, 2 H), 3.57 (m, 2 H), 3.39 (s, 3 H), 2.80 (m, 1 H), 1.23 (m, 2 H), 0.77 (m, 
2 H); HRMS m/z calcd for C 22 II 2 3N304F (M+H) + 412.1673, found 412.1668. 

Example 65 1 : l-cyclopropvl-7-r(4-fluorophenvDmethvll-4-hvdroxv-iV-rr2jgV2- 
5 hydroxyprop vl] -2-oxo- 1 .2-dihvdro- 1 .5 -naphthvridine-3-carboxainide. 

The title compound was prepared in a similar manner to that described in example 
647 to provide a white solid. J H NMR (400 MHz, CDC1 3 ) 5 10.38 (m, 1 H), 8.52 (s, 1 
H), 7.79 (s, 1 H), 7.17 (dd, J= 8.2, 5.4 Hz, 2 H), 7.03 (t, J= 8.5 Hz, 2 H), 4.13 (s, 2 
10 H), 4.06 (m, 1 H), 3.58 (ddd, J= 13.8, 6.1, 3.4 Hz, 1 H), 3.36 (m, 1 H), 2.79 (m, 1 H), 
1.26-1.17 (m, 5 H), 0.75 (m, 2 H); HRMS m/z calcd for C22H23N3O4F (M+H) + 
412.1673, found 412.1668. 

Example 652: l-Cyclopropyl-7-f( f 4-fluorophenvl)methyl1-4-hvdroxy-iV-[(15)-2- 
15 hydroxy- 1 -methvlethvl] -2-oxo- 1 .2-dihvdro- 1 ,5-naphthyridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
647 to provide a white solid. ! H NMR (400 MHz, CDCI3) 8 10.22 (d, J= 7.1 Hz, 1 
H), 8.52 (s, 1 H), 7.79 (s, 1 H), 7.17 (m, 2 H), 7.03 (t, J= 8.4 Hz, 2 H), 4.26 (m, 1 H), 
20 4.13 (s, 2 H), 3.76 (dd, J= 10.9, 3.4 Hz, 1 H), 3.65 (dd, J= 10.6, 6.5 Hz, 1 H), 2.79 
(m, 1 H), 1.29 (d, J= 6.9 Hz, 3 H), 1.23 (m, 2 H), 0.76 (m, 2 H); HRMS m/z calcd for 
C 2 2H23N30 4 F(M+H) + 412.1673, found 412.1665. 

Example 653 : 1 -cvclopropvl-7-r(4-fluorophenvl)methyl1-4-hvdroxv-iV-|"r25 f )-2- 
25 hvdroxvpropvll-2-oxo-1.2-dihydro-1.5-naphthvridine-3-carboxamide. 

Synthesis of the title compound and spectral data were identical to the enantiomer 
described in example 651. HRMS m/z calcd for C22H23N3O4F (M+H) + 412.1673, 
found 412T668. 

30 

Example 654: l-Cvclopropyl-7-r('4-fluorophenvDmethyl1-4-hvdroxv-JV : -["(lig)-2- 
hvdrox v- 1 -methylethyl] -2-oxo- 1 .2-dihvdro- 1 .5-naphthyridine-3 -carboxamide. 
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Synthesis of the title compound and spectral data were identical to the enantiomer 
described in example 652. HRMS m/z calcd for C22H23N3O4F (M+H) + 412.1673, 
found 412.1664. 

5 

Example 655: Sodium l-r2-(Cvclopropylamino>2-oxoethvH-7-[Y4- 
fluorophenvDmethvll - 3-( I F2-(methvlox vkthyll amino > carbonvD-2-oxo- 1 .2-dihvdro- 
1 .5-naphthyridin-4-olate 

10 The title compound was made by treating the compound in example 471 in a manner 
similar to example 166 to give a yellow solid: *H NMR (d 6 -DMSO) 8 10.51 (1H, m), 
8.19 (1H, s), 8.08 (1H, d, J=4Hz), 7.30 (1H, s), 7.25 (2H, m), 7.09 (2H, m), 4.64 (2H, 
s), 3.99 (2H, s), 3.37 (4H, m), 3.24 (3H, s), 2.53 (1H, m), 0.56 (2H, m), 0.34 (2H, m). 

15 Example 656: Sodium 3-({r(2ig)-2,3-dihydrox^ 
fluorophenvltoethylM^ 

In a manner similar to that described in example 474, from 7V-[(2i?)-2,3- 
dihydroxypropyl] -7 - [(4-flxxor ophenyl)methyl] -4-hy droxy- 1 -methyl-2-oxo- 1 ,2- 
20 dihydro-l ? 5-naphthyridine-3-carboxamide (395 mg, 0.985 mmol described in example 
516) and 1 N sodium hydroxide (0.99 mL) was prepared sodium 3-({[(2i?)-2,3- 

« 

dihydroxypropyl] amino} carbonyl)-7-[(4-fluorophenyl)methyl]- 1 -methyl-2-oxo- 1 ? 2- 
dihydro-l ? 5-naphthyridin-4-olate (390 mg, 94% yield) as a white solid. l H NMR 
(DMSO-d 6 ) 5 10.61 (s, 1 H), 8.17 (s, 1 H), 7.60 (s, 1 H), 7.33-7.29 (m, 2 H), 7.11- 
25 7.06 (m, 2 H), 4.85 (m, 1 H), 4.57 (m, 1 H), 4.02 (s, 2 H), 3.50 (m, 1 H), 3.38 (s, 3 H), 
3.40-3.25 (m, 3 H), 3.16 (m, 1 H); MS m/z 402 (M+l). 

Example 657: l-i2-[AcetvltoethvDaminolethvl>-7-|T4-fluorophenvDmethvn-4- 
hvdroxv-iV-lY lifl-2-hvdroxv-l -methvlethyll-2-oxo-l .2-dihvdro-l ,5-naphthvridine-3- 
30 carboxamide 

This compound was prepared from ethyl l-{2-[acetyl(methyl)amino]ethyl}-7-[(4- 
fluorophenyl)methyl]-4-hydroxy-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxylate 
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and (2i?)-2-amino- 1 -propanol using methods similar to Example 574: step 2 to 
provide an off-white solid: *H NMR (400 MHz, DMSO-</ 6 @ 90 °C) 8 ppm 1.23 (d, 
J=6.72 Hz, 3 H) 1.85 (s, 3 H) 2.80 (s, 1 H) 2.95 (s, 2 H) 3.50 - 3.55 (m, 4 H) 4.05 - 
4.14 (m, 1 H) 4.18 (d, /=0.82 Hz, 2 H) 4.35 (s, 2 H) 4.70 (t, J=5.56 Hz, 1 H) 7.09 - 
5 7.15 (m, 2 H) 7.36 - 7.42 (m, 2 H) 8.08 (s, 1 H) 8.55 (s, 1 H) 10.06 - 10.42 (m, 1 H) 
17.06 - 17.18 (m, 1 H); ES + MS: 471 (M+H + ). 

Example 658: l-Cvclopropvl-A' r -rr2 i S f >-2.3-dihvdroxvDroPvll-7-r('4- 
fluorophenvDmethvll -4-hydroxv-2-oxo- 1 ,2-dihvdro- 1 .5-naphthyridine-3 - 
10 carboxamide. 

The title compound was prepared in a similar manner to that described in example 
647 to provide a white solid. *H NMR (400 MHz, CDC1 3 ) 8 10.40 (m, 1 H), 8.53 (s, 1 
H), 7.80 (s, 1 H), 7.17 (dd, J= 8.5, 5.5 Hz, 2 H), 7.03 (t, J= 8.6 Hz, 2 H), 4.13 (s, 1 
15 H), 3.91 (m, 1 H), 3.70-3.49 (m, 4 H), 2.80 (m, 1 H), 3.20-2.20 (br, 2 H), 1.23 (m, 2 
H), 0.76 (m, 2 H); HRMS m/z calcd for C 22 H23N 3 0 5 F (M+H) + 428.1623, found 
428.1618. 

Example 659: 1 -Cyclopropyl-7-r(4-fluorophenyl)methyll-4-hydroxy-2-oxo-iV-r3-(2- 
20 oxo-1 -pyrrolidinyl)propvl"|-l ,2-dihydro- 1 .5-naphthyridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
647 to provide a white solid. ! H NMR (400 MHz, CDC1 3 ) 8 10.22 (m, 1 H), 8.53 (d, J 
= 1.6 Hz, 1 H), 7.79 (d, J= 1.3 Hz, 1 H), 7.15 (dd, J= 8.6, 5.4 Hz, 2 H), 7.02 (t, J= 
25 8.7 Hz, 2 H), 4.12 (s, 2 H), 3.45-3.34 (m, 6 H), 2.79 (m, 1 H), 2.38 (t, J= 7.9 Hz, 2 
H), 2.02 (t, J= 7.4 Hz, 2 H), 1.86 (m, 2 H), 1.22 (m, 2 H), 0.76 (m, 2 H); HRMS m/z 
calcd for C26H28N4O4F (M+H) + 479.2095, found 479.2090. 

Example 660: l-Cvclopropvl-JV-rf2 J RV23-dihvdroxvpropvl1-7-|"('4- 
30 fluorophenvl^methvl] -4-hydroxv-2-oxo-l ,2-dihydro- 1 .5-naphthyridine-3 - 
carboxamide. 
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Synthesis of the title compound and spectral data were identical to the enantiomer 
described in example 658. HRMS m/z calcd for C22H23N3O5F (M+H) 4 * 428. 1623, 
found 428.1618. 

5 Example 661 : l-Cvclopropvl-7-rf4-fluorophenvDmethvl1-4"hvdroxV"2--oxo--jV r -r2"r2" 
oxo- 1 -imidazolidinvl) ethyl] - 1 ,2-dihvdro- 1 3 5 -naphthyridine-3 -carboxamide. 

The title compound was prepared in a similar manner to that described in example 
647 to provide a white solid. *H NMR (400 MHz, CDC1 3 ) 8 10.27 (m, 1 H), 8.54 (s, 1 
10 H), 7.80 (s, 1 H), 7.17 (dd, J= 8.4, 5.3 Hz, 2 H), 7.03 (t, J= 8.6 Hz, 2 H), 4.13 (s, 2 
H), 3.61 (m, 2 H), 3.54 (m, 2 H), 3.44-3.39 (m, 4 H), 2.81 (m, 1 H), 1.23 (m, 2 H), 
0.77 (m, 2 H); HRMS m/z calcd for C 2 4H25N 5 0 4 F (M+H) + 466. 1891, found 466.1886. 

Example 662: l-[2-fEthvlaminoV2-oxoethvlV7-(4-fluorobenzvl)-4-hvdroxv-JV- 
15 methvl-2-oxo- 1 ,2-dihvdro- 1 ,5 -naphthyridine-3 -carboxamide 

The title compound was made from l-[2-(dimethylamino)-2-oxoethyl]-7-[(4- 
fluorophenyl)methyl] -4-hy^ 

carboxamide in a similar manner to example 558 using a solution of ethylamine in 
20 THF to give a white solid: *H NMR (d 6 -DMSO) 5 9.99 (1H, m), 8.54 (1H, s), 8.10 
(1H, t, J=6Hz), 7.74 (1H, s), 7.31 (2H, m), 7.12 (2H, m), 4.82 (2H, s), 4.10 (2H, s), 
3.02 (2H, m), 2.88 (3H, d, J=4Hz), 0.94 (3H, t, J=7Hz); HRMS calcd for 
C2iH 21 FN 4 0 4 +H + : 413.1620. Found: 413.1622. 

25 Example 663 : 1 -["2-(7er^ButvlaminoV2-oxoethvl]-7-( 4-fluorobenzvlV4-hydroxv-iV- 
methvl-2-oxo-L2-dihydro-l ,5-naphthvridine-3-carboxamide 

The title compound was made from l-[2-(dimethylamino)-2-oxoethyl]-7-[(4- 
fluorophenyl)methyl] -4-hydroxy-N-methyl-2-oxo- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 - 
30 carboxamide in a similar manner to example 558 using tert-butylamine to give a white 
solid: *H NMR (d 6 -DMSO) 5 10.01 (1H, m), 8.55 (1H, s), 7.88 (1H, s), 7.60 (1H, s), 
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7.31 (2H, m), 7.09 (2H, m), 4.81 (2H, s), 4.10 (2H, s), 2.88 (3H, d, J=4Hz), 1.19 (9H, 
s); HRMS calcd for C 2 3H2 5 FN 4 04+H + : 441.1930. Found: 441.1935. 

Example 664: 1 -C yclopropvl-7-r(4-fluorophenvl)methyll -4-hydrox v-N-( 4- 
5 hydroxvbutvlV2-oxo-L2-dihvdro-1.5-naphthyridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
647 to provide a white solid. l H NMR (400 MHz, CDC1 3 ) 8 10.15 (m, 1 H), 8.53 (s, 1 
H), 7.79 (s, 1 H), 7.15 (dd, J= 8.3, 5.3 Hz, 2 H), 7.01 (t, J= 8.7 Hz, 2 H), 4.11 (s, 2 
10 H), 3.68 (m, 2 H), 3.46 (m, 2 H), 2.79 (m, 1 H), 2.00 (br, 1 H), 1 .75-1 .63 (m, 4 H), 
1.22 (m, 2 H), 0.76 (m, 2 H); HRMS m/z calcd for C23H25N3O4F (M+H) + 426. 1830, 
found 426.1826. 

Example 665: 7-|"(4-Fluorophenvl)methyll-4-hvdroxy-jV-(2-hvdroxvethvlVl-f2- 
15 (methyloxy)ethvl"|-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
647 to provide a white solid. *H NMR (400 MHz, CDC1 3 ) 5 10.44 (m, 1 H), 8.55 (s, 1 
H), 7.70 (s, 1 H), 7.15 (dd, J= 8.2, 5.4 Hz, 2 H), 7.01 (t, J= 8.8 Hz, 2 H), 4.34 (t, J= 
20 5.3 Hz, 2 H), 4.1 1 (s, 2 H), 3.85 (t, J= 5.0 Hz, 2 H), 3.65-3.61 (m, 4 H), 3.18 (s, 3 H); 
HRMS m/z calcd for C21H23N3O5F (M+H) + 416.1623, found 416.1618. 

Example 666: 7-[(4-FluorophenvDmethvn-4-hvdroxv-jV.l-bisr2-(methyloxv)ethyl1-2- 
oxo- 1 .2-dihvdro- 1 .5 -naphthvridine-3 -carboxamide. 

25 

The title compound was prepared in a similar manner to that described in example 
647 to provide a white solid. *H NMR (400 MHz, CDC1 3 ) 5 10.29 (m, 1 H), 8.54 (s, 1 
H), 7.70 (s, 1 H), 7.15 (dd, J= 8.3, 5.5 Hz, 2 H), 7.01 (t, J= 8.6 Hz, 2 H), 4.33 (t, J= 
5.3 Hz, 2 H), 4.10 (s, 2 H), 3.66-3.63 (m, 4 H), 3.58 (t, J= 5.4 Hz, 2 H), 3.40 (s, 3 H), 
30 3.18 (s, 3 H); HRMS m/z calcd for C 22 H25N30 5 F (M+H) + 430.1779, found 430.1772. 
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Example 667: 7"r(4"FluorophenvDmethvl1~4~hvdroxv-A^-methvl-l"r2- 
(methvloxy)ethvl]~2-oxo-L2-dihvdro-l .5-naphthyridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
5 647 to provide a white solid. X H NMR (400 MHz, CDC1 3 ) 5 10.07 (m, 1 H), 8.56 (s, 1 
H), 7.70 (s, 1 H), 7.16 (dd, J= 8.4, 5.3 Hz, 2 H), 7.02 (t, J= 8.7 Hz, 2 H), 4.35 (t, J= 
5.2 Hz, 2 H), 4.12 (s, 2 H), 3.65 (t, J= 5.3 Hz, 2 H), 3.21 (s, 3 H), 3.02 (d, J= 4.8 Hz, 
3 H); HRMS m/z calcd for C20H21N3O4F (M+H) + 386.1517, found 386.1512. 

10 Example 668: 7-r(4-FluorophenyDmetlwl1-4~hvdroxy-A^[2-(methvloxv)ethvl1-2-oxo- 

1 - [2-(2-oxo- 1 -imidazolidinyl)ethvl] - 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxamide. 

The title compound was prepared in a similar manner to that described in example 
647 to provide a white solid. *H NMR (400 MHz, CDC1 3 ) 8 10.27 (m, 1 H), 8.54 (s, 1 
15 H), 8.03 (s, 1 H), 7.22 (m, 2 H), 6.98 (t, J= 8.4 Hz, 2 H), 4.39-4.34 (m, 3 H), 4.1 1 (s, 

2 H), 3.64 (m, 2 H), 3.58 (m, 2 H), 3.46-3.39 (m, 4 H), 3.40 (s, 3 H), 3.29 (m, 2 H); 
HRMS m/z calcd for C^HayNsOsF (M+H) + 484. 1997, found 484.1991. 

Example 669: 7-(Y 4-fluorophenyl)methvl]-4-hydroxy-jV-(2-hvdroxvethvl)-2-oxo-l -[3- 
20 (2~oxo~ 1 -piperidinyDprop yl] - 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxamide 

Step 1: Synthesis of iV-[3,3-bis(ethyloxy)propyl]-5-chloropentanamide 

A solution of [3,3-bis(ethyloxy)propyl]amine (9.02 g, 61 mmol) and 

diisopropylethylamine (13.3 mL, 76.4 mmol) in CH 2 C1 2 (50 mL) was added dropwise 

25 to a cooled (0 °C) solution of 5-chloropentanoyl chloride (10.35 g, 61 mmol) in 
CH2CI2 (50 mL) over 2 h. After addition was complete the mixture was treated with 
IN NaHSC>4 (75 mL) and separated the layers in a separatory funnel. Back extracted 
the aqueous with CH2CI2 then combined the organics, washed them with brine, dried 
them over MgSC>4, filtered, and concentrated in vacuo. The resulting oil was 

30 chromatographed on silica gel using a gradient between 50 and 100% EtOAC in 
Hexanes over 100 min. Collected, combined, and concentrated in vacuo pure 
fractions to provide the desired product as a yellow viscous oil: J H NMR (300 MHz, 
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DMSO-d 6 ) 5 ppm 1.10 (t, .7=7.09 Hz, 6 H) 1.44 - 1.55 (m, 2 H) 1.59 - 1.75 (m, 4 H) 
2.04 (t, .7=7.23 Hz, 2 H) 3.01 - 3.08 (m, 2 H) 3.41 (dq, .7=9.55, 7.07 Hz, 2 H) 3.50 - 
3.64 (m, 4 H) 4.48 (t, .7=5.69 Hz, 1 H) 7.74 (t, .7=4.98 Hz, 1 H); ES + MS: 288 
(M+Na + ). 

5 

Step 2: Synthesis of l-[3,3-bis(ethyloxy)propyl]-2~piperidinone 
A solution of TV- [3 ,3 -bis(ethyloxy)propyl] - 5 -chloropentanamide (10 g, 38 mmol) in 
THF (400 mL) was treated with lithium hexamethyl disilazide (LiHMDS, 1.0 M in 
THF) (40 mL, 40 mmol) at ambient temperature. After stirring for 15 min., an 

10 additional 10 mL of LiHMDS was added and the reaction was stirred an additional 30 
min. After TLC (EtOAc) showed the absence of starting material, the reaction was 
poured into a sep. funnel containing EtOAc (500 mL) and IN NaHSC>4 (500 mL). 
Back extracted the aqueous with EtOAc then combined the organics, washed them 
with brine, dried over MgSCU, filtered, and concentrated in vacuo to provide the 

15 product as a clear vicous oil. *H NMR (300 MHz, DMSO~d 6 ) § ppm 1.10 (t, J=7.02 
Hz, 6 H) 1.63 - 1.74 (m, 6 H) 2.17 (t, .7=6.11 Hz, 2 H) 3.20 - 3.28 (m, 4 H) 3.42 (dq, 
.7=9.55, 7.07 Hz, 2 H) 3.56 (dq, J=9.55, 7.07 Hz, 2 H) 4.47 (t, .7=5.62 Hz, 1 H). 

Step 3 : Synthesis of 3 -(2-oxo- 1 -piperidinyl)propanal 

20 A solution of l-[3,3-bis(ethyloxy)propyl]~2-piperidinone (1.52 g, 6.61 mmol) in 
CH2CI2 (100 mL) under nitrogen was treated with trifluoroacetic acid (TFA) (1.5 mL, 
19.5 mmol) and stirred at ambient temperature for 1 h. After adding an additional 1.5 
mL of TFA and monitoring by TLC (EtOAc, KM11O4 stain) for complete 
consumption of starting materials the reaction mixture was partitioned between 

25 CH 2 C1 2 and 1:1 Sat. NaHC0 3 : water (150 mL) solution. Extracted the aqueous with 
CH2CI2 two additional times before combining the organics, washing them with brine, 
drying over MgS04, filtering, and concentrating in vacuo to provide the desired 
product as a clear oil: *H NMR (300 MHz, CHLOROFORM-^) 8 ppm 1.78-1.91 (m, 
4 H) 2.67 (t, .7=6.11 Hz, 2 H) 2.85 (td, J=6.42, 0.91 Hz, 2 H) 3.50 (t, .7=5.48 Hz, 2 H) 

30 3.71 (t, .7=6.32 Hz, 2 H) 9.53 - 9.58 (m, 1 H); ES + MS: 156 (M+H+). 
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Step 4: Synthesis of ethyl 5-[(4»fluorophenyl)methyl]-3-{[3-(2-oxo-l- 
piperidinyl)propyl] amino} -2-pyridinecarboxylate 

A solution of ethyl 3-amino-5-(4-fluorobenzyl)-2-pyridinecarboxylate (0.79 g, 2.9 
mmol) and 3-(2-oxo-l-piperidinyl)propanal (0.56 g, 3.6 mmol) under nitrogen in 
5 glacial acetic acid (10 mL) was treated with sodium triacetoxyborohydri.de (1.21 g, 
5.7 mmol) at 0 °C for 30 min. After stirring for an additional 30 min., an additional 
0.23 g of 3-(2-oxo-l-piperidinyl)propanal and 0.36 g sodium triacetoxyborohydride 
were added. After stirring another 1 h, an additional 0.145 g of 3-(2-oxo-l- 
piperidinyl)propanal and 0.3 g sodium triacetoxyborohydride were added and stirred 

10 at 0 °C for another V% hour. The reaction was evaporated in vacuo and the residue 
was dissolved in CH 2 C1 2 , washed with 2N Na 2 C0 3; > and back extracted the aqueous 
2X with CH 2 C1 2 . The organics were combined, washed with brine, dried over 
MgSC>4, filtered and evaporated in vacuo. The residue was dissolved in CH 2 C1 2 and 
chromatographed on silica gel eluting with 10-100% acetone in hexanes to provide, 

15 after combining pure fractions and concentrating them in vacuo, the product as a clear 
viscous oil . *H NMR (300 MHz, DMSO-tf 6 ) 8 ppm 1 .25 - 1 .3 1 (m, 3 H) 1 .63 - 1 .77 
(m, 6 H) 2.19 (t, J=5.90 Hz, 2 H) 3.12 - 3.25 (m, 4 H) 3.24 - 3.39 (m, 2 H) 3.94 (s, 2 
H) 4.26 (q, J=7.11 Hz, 2 H) 7.08 - 7.16 (m, 3 H) 7.31 (ddd, J=12.00, 5.33, 3.02 Hz, 2 
H) 7.61 (t, J=5.69 Hz, 1 H) 7.76 (d, J-1.82 Hz, 1 H); ES + MS: 414 (M+H+). 

20 

Step 5: Synthesis of ethyl 3-{[3-(ethyloxy)-3-oxopropanoyl][3-(2-oxo-l- 
pip eridinyl)propyl] amino } - 5 - [(4-fluorophenyl)methyl] -2-pyridinecarboxylate 
This compound was prepared from ethyl 5-[(4-fluorophenyl)methyl]~3-{[3-(2-oxo-l- 
piperidinyl)propyl] amino} -2-pyridinecarboxylate using methods similar to Example 

25 336: step 3 to provide a red visous oil: *H NMR (300 MHz, DMSO-d 6 ) 5 ppm 1.08 (t, 
.7=7.16 Hz, 3 H) 1.23 - 1.28 (m, 3 H) 1.43 - 1.59 (m, 2 H) 1.60 - 1.70 (m, 4 H) 2.16 (t, 
J=4.91 Hz, 1 H) 2.96 - 3.19 (m, 6 H) 3.34 - 3.40 (m, 2 H) 3.83 - 3.98 (m, 2 H) 4.01 - 
4.16 (m, 2 H) 4.29 (q, J=7.16 Hz, 2 H) 7.08 - 7.17 (m, 2 H) 7.30 - 7.39 (m, 2 H) 7.90 
(d, J=1.82 Hz, 1 H) 8.65 (d, 7=1.82 Hz, 1 H) 12.71 (br. s., 1 H); ES + MS: 528 

30 (M+H*). 
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Step 6: Synthesis of ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l-[3-(2-oxo- 

1 -piperidinyl)propyl]- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 

This compound was prepared from ethyl 3-{[3-(ethyloxy)-3-oxopropanoyl][3-(2-oxo- 
l-piperidinyl)propyl]amino}-5-[(4-fluorophenyl)methyl]-2-pyridinecarboxylate using 
5 methods similar to Example 336: step 4 to provide a tan solid: *H NMR (400 MHz, 
DMSO-</ 6 ) S ppm 1.26 (t, J=7.07 Hz, 3 H) 1.65 - 1.77 (m, 6 H) 2.19 (t, J=6.39 Hz, 2 
H) 3.21 (t, J=5.56 Hz, 2 H) 3.34 - 3.39 (m, 2 H) 4.08 - 4.16 (m, 2 H) 4.18 (s, 2 H) 
4.24 (q, J=7.14 Hz, 2 H) 7.10 - 7.17 (m, 2 H) 7.36 - 7.42 (m, 2 H) 7.94 - 7.97 (m, 1 H) 
8.49 (d, J-1.37 Hz, 1 H); ES + MS: 482 (M+H + ). 

10 

Step 7: Synthesis of 7-[(4-fluorophenyl)methyl]-4-hydroxy-iV : -(2-hydroxyethyl)-2- 
oxo- 1 - [3 -(2-oxo- 1 -piperidinyl)propyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide 
This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydro 
oxo-l-[3-(2-oxo-l-piperidinyl)propy 
15 and ethanolamine using methods similar to Example 563 to provide an off-white 
solid: l U NMR (300 MHz, DMSO-c/ 6 ) 8 ppm 1.64 - 1.79 (m, 6 H) 2.19 (t, JN5.42 Hz, 

2 H) 3.21 (t, .7=5.58 Hz, 2 H) 3.33 - 3.48 (m, 4 H) 3.50 - 3.61 (m, 2 H) 4.15 - 4.25 (m, 
4 H) 4.93 (t, J=5.05 Hz, 1 H) 7.10 - 7.18 (m, 2 H) 7.37 - 7.44 (m, 2 H) 8.00 (d, J=1.26 
Hz, 1 H) 8.55 (d, J=1.26 Hz, 1 H) 10.41 (t, J=5.90 Hz, 1 H); ES + MS: 497 (M+H + ). 

20 

Example 670: 7-rf4-fluorophenvl)methvl1-4-h^ 

oxo-1 ~[3-f2-oxo-l -piperidinvDpropvll-l ,2"dihvdrO"L5"naphthvridine-3-carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
25 oxo- 1 -[3-(2-oxo- 1 -piperidinyl)propyl]- 1 ,2-dihydro- 1 ,5-naphthyridine-3 -carboxylate 
and (2S)~ 1 -amino-2-propanol using methods similar to Example 563 to provide an 
off-white solid: *H NMR (300 MHz, DMSO-rf 6 ) 8 ppm 1.11 (d, J=5.90 Hz, 3 H) 1.64 

- 1.80 (m, 6 H) 2.19 (t, J=5.69 Hz, 2 H) 3.16 - 3.27 (m, 4 H) 3.34 - 3.49 (m, 2 H) 3.78 

- 3.84 (m, 1 H) 4.16 - 4.25 (m, 4 H) 4.96 (d, J=4.84 Hz, 1 H) 7.11 - 7.19 (m, 2 H) 7.38 
30 - 7.45 (m, 2 H) 8.00 (s, 1 H) 8.56 (s, 1 H) 10.43 (t, J=5.48 Hz, 1 H) 17.23 (s, 1 H); 

ES + MS:511 (M+H + ). 
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Example 671 : 7-f (4-fluorophenyl)methvl1-4-h^ 
piperidinvDprop vl]- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxamide 
This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 -[3 -(2-oxo- 1 -piperidinyl)propyl]- 1 ,2-dihydro- 1 ,5-naphthyridme~3 -carboxylate 
5 and methylamine using methods similar to Example 563 to provide an off-white solid: 
! H NMR (300 MHz, DMSO-^ 6 ) 5 ppm 1.65 - 1.81 (m, 6 H) 2.19 (t, .7=6.21 Hz, 2 H) 
2.91 (d, 7=4.84 Hz, 3 H) 3.20 (t, .7=5.79 Hz, 2 H) 3.38 (q, 7=7.09 Hz, 2 H) 4.16 - 4.25 
(m, 4 H) 7.11 - 7.18 (m, 2 H) 7.37 - 7.44 (ra, 2 H) 8.01 (s, 1 H) 8.55 (d, J=1.68 Hz, 1 
H) 10.14 (d, .7=4.63 Hz, 1 H) 17.23 (s, 1 H); ES + MS: 467 (M+H + ). 

10 

Example 672: 7-r(4-fluorophenvDmeth^ 

oxo-1 -[3-(2-oxo- 1 -piperidinvl^propvll- 1 ,2-dihvdro- 1 ,5-naphthyridine-3 -carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
1 5 oxo-l-[3-(2-oxo-l-piperidinyl)propyl]-l ,2-dihydro-l ,5-naphthyridine-3-carboxylate 
and (2i?)-l-amino-2-pr6panol using methods similar to Example 563 to provide a 
white solid: : H NMR (300 MHz, DMSO-</ 6 ) 8 ppm 1.09 (t, 7=6.63 Hz, 3 H) 1.66 - 
1.80 (m, 6 H) 2.19 (t, 7=5.79 Hz, 2 H) 3.16 - 3.25 (m, 4 H) 3.34 - 3.48 (m, 2 H) 3.73 - 
3.87 (m, 1 H) 4.17 - 4.24 (m, 4 H) 4.96 (d, 7=4.63 Hz, 1 H) 7.11 - 7.17 (m, 2 H) 7.38 - 
20 7.43 (m, 2 H) 8.00 (s, 1 H) 8.56 (s, 1 H) 10.43 (s, 1 H) 16.84 (s, 1 H); ES + MS: 511 
(M+H + ). 

Example 673: 7-[(4-fluorophenvDmethvl1-4~hvdroxv-iV--f(ligV2"hvdroxv--l- 
methvlethvll -2-oxo- 1 - [3 -(2-oxo- 1 -piperidinvDprop vl] - 1 ,2-dihvdro- 1 , 5 -naphthvridme- 
25 3-carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 -[3 -(2-oxo- 1 -piperidinyl)propyl]- 1 ,2-dihydro- 1 , 5 -naphthyridine-3 -carboxylate 
and (27?)-2-amino- 1 -propanol using methods similar to Example 563 to provide a tan 
30 solid: *H NMR (300 MHz, DMSO-J 6 ) 8 ppm 1.19 (d, 7=6.74 Hz, 3 H) 1.65 - 1.81 (m, 
6 H) 2.19 (t, 7=5.79 Hz, 2 H) 3.21 (t, 7=5.90 Hz, 2 H) 3.37 (t, 7=6.95 Hz, 2 H) 3.48 (t, 
7=5.05 Hz, 2 H) 4.05 (t, 7=6.00 Hz, 1 H) 4.14 - 4.23 (m, 4 H) 5.00 (t, 7=5.16 Hz, 1 H) 
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7.10 - 7.18 (m, 2 H) 7.37 - 7.44 (m, 2 H) 7.98 (s, 1 H) 8.56 (d, .7=1.26 Hz, 1 H) 10.31 
- 10.39 (m, 1 H) 17.24 (s, 1 H); ES + MS: 511 (M+H+). 

Example 674: 7-[(4-fluorophenvl')methyl1-4-hvdroxv-A/-r('l)S r )-2-hvdroxv-l- 
5 methylethyll -2-oxo- 1 -[3 -(2-oxo- 1 -piperidinyDprop vl] - 1 .2-dihvdro- 1 ,5 -naphthvridine- 
3-carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo-l-[3-(2-oxo-l-piperidinyl)propyl]-l,2-dihydro-l,5-naphthyridine-3-carboxylate 
10 and (2S)-2-amino-l-propanol using methods similar to Example 563 to provide a tan 
solid: J H NMR (300 MHz, DMSO-tf 6 ) 5 ppm 1.19 (d, .7=6.74 Hz, 3 H) 1.65 - 1.80 (m, 
6 H) 2.19 (t, .7=5.79 Hz, 2 H) 3.21 (t, .7=5.16 Hz, 2 H) 3.37 (t, .7=7.79 Hz, 2 H) 3.48 (t, 
.7=5.16 Hz, 2 H) 4.00 - 4.12 (m, 1 H) 4.16 - 4.28 (m, 4 H) 5.00 (t, .7=5.16 Hz, 1 H) 

7.11 - 7.18 (m, 2 H) 7.41 (dd, .7=8.74, 5.58 Hz, 2 H) 7.99 (s, 1 H) 8.56 (d, .7=1.47 Hz, 
15 1 H) 10.37 (d, .7=8.63 Hz, 1 H) 17.26 (s, 1 H); ES + MS: 511 (M+H"). 

Example 675: 7-[f4-Fluorophenvl)methyl1-4-hydroxv-iV-r2-rmethvloxv>ethvl1-2-oxo- 
1 -[2-oxo-2-(propylamino')ethvl)- 1 ,2-dihydro- 1 ,5-naphthyridine-3 -carboxamide 

20 The title compound was made in a similar manner to example 558 using n- 
propylamine to give a white solid: X H NMR (d 6 -DMSO) 5 10.23 (1H, m), 8.54 (1H, 
s), 8.10 (1H, m), 7.72 (1H, s), 7.31 (2H, m), 7.10 (2H, m), 4.84 (2H, s), 4.10 (2H, s), 
3.50 (4H, m), 3.27 (3H, s), 2.96 (2H, m), 1.32 (2H, m), 0.77 (3H, t, J=7Hz); HRMS 
calcd for C 2 4H27FN 4 0 5 +H + : 471.2040. Found: 471.2041. 

25 

Example 676: l-(2-(r2-(Dimethvlamino^)ethvllamino>-2-oxoethvlV7-r('4- 
fluorophenvl')methyl1-4-hvdroxv-7Y-|"2-('methvloxv)ethyl1-2-oxo-1.2-dihvdro-1.5- 
naphthvridine-3 -carboxamide 

30 The title compound was made in a similar manner to example 558 using N,N- 
dimethylethylenediamine to give a white solid: X H NMR (d 6 -DMSO) 8 10.23 (1H, m), 
8.53 (1H, s), 8.10 (1H, m), 7.71 (1H, s), 7.31 (2H, m), 7.10 (2H, m), 4.85 (2H, s), 4.10 
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(2H, s\ 3.49 (4H, m), 3.27 (3H, s), 3.10 (2H, m), 2.21 (2H, t, J=7Hz), 2.10 (6H, s); 
HRMS calcd for CtfsHaoFNsOs+H*: 500.2300. Found: 500.2307. 

Example 677: l-(2-[(CvclopropvlmethvDamino1-2-oxoethvl>-7~r(4-- 
5 fluorophenvDmethvll-4-^^ 
naphthvridine-3 -carboxamide 

The title compound was made in a similar manner to example 558 using 
(aminomethyl)cyclopropane to give a white solid: *H NMR (d6-DMSO) 5 10.23 (1H, 
10 m), 8.53 (1H, s), 8.24 (1H, t, J=5Hz), 7.73 (1H, s), 7.31 (2H, m), 7.10 (2H, m), 4.86 
(2H, s), 4.10 (2H, s), 3.52 (4H, m), 3.27 (3H, s), 2.91 (2H, t 9 J=7Hz), 0.80 (1H, m), 
0.36 (2H, m), 0.10 (2H,m); HRMS calcd for C25H27FN4O5+H* 483.2040. Found: 
483.2040. 

15 Example 678: 1- {24(1 J -Dimethyl^ 
fluorophenvl)methyl1-4-hy 
naphthyridine-3-carboxamide 

The title compound was made in a similar manner to example 558 using tert- 
20 butylamine to give a white solid: *H NMR (d 6 -DMSO) 5 10.26 (1H, m), 8.56 (1H, s), 
7.89 (1H, s), 7.58 (1H, s), 7.31 (2H, m), 7.10 (2H, m), 4.81 (2H, s), 4.10 (2H, s), 3.52 
(4H, m), 3.27 (3H, s), 1.19 (9H, s); HRMS calcd for C 2 5H29FN 4 05+H + : 485.2190. 
Found: 485.2195. 

25 Example 679: 7-r(4-Fluorophenvl)methvl1"4"hvdroxv-jV-(3-hvdroxvpropylV2-oxo-l- 
[3 -(2-oxo~ 1 -piperidinyDprop vl] - 1 ,2-dihydro- 1 ,5 -naphthvridine-3 -carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 - [3 -(2-oxo- 1 -piperidinyl)propyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxylate 
30 and 3 -amino- 1 -propanol using methods similar to Example 563 to provide a grey 
solid: X H NMR (400 MHz, DMSO-J 6 ) 5 ppm 1.69 - 1.79 (m, 8 H) 2.21 (t, .7=6.31 Hz, 
2 H) 2.82 - 2.87 (m, 1 H) 3.20 - 3.24 (m, 2 H) 3.37 (t, .7=7.23 Hz, 2 H) 3.45 - 3.56 (m, 



WO 2005/077050 



403 



PCT/US2005/004085 



4 H) 4.17 - 4.25 (m, 3 H) 4.26 - 4.32 (m, 1 H) 7.09 - 7.15 (m, 2 H) 7.35 - 7.40 (m, 2 
H) 7.86 (s, 1 H) 8.53 (s, 1 H) 10.29 (s, 1 H); ES + MS: 511 (M+H + ). 

Example 680: 7-r(4-Fluorophenvl)methv^ 
5 ir2-(methvloxv)ethyl1aminol -2-oxoethviy2-oxo~ 1 .2-dihvdro- 1 ,5-naphthyridine-3- 
carboxamide 

The title compound was made in a similar manner to example 558 using 2- 
methoxyethylamine to give a white solid: *H NMR (d 6 -DMSO) 5 10.23 (1H, m), 8.53 
10 (1H, s), 8.28 (1H, m), 7.73 (1H, s), 7.31 (2H, m), 7.10 (2H, m), 4.86 (2H, s), 4.10 
(2H, s), 3.52 (4H, m), 3.30 (2H, m), 3.27 (3H 9 s) 5 3.22 (3H, s), 3.19 (2H, m); HRMS 
calcd for C24H27FN406+H 4 ": 487.1990. Found: 487.1989. 

Example 68 1 : 7-[(4-fluorophenvl)methyl]-4-hvdroxv-iV-(2-hvdroxvethvlV 1 -[4- 
15 (methvloxv)phenvl]"2~oxo-L2-dihvdro-L5"naphthyridine-3-carboxamide. 

3,5-Dibromo-2-pyridinecarbonitrile. 3 3 5 -Dibromopyridine (30.5 g, 0.12 mol) was 
dissolved in dichloromethane (80 mL) and methlytrioxorhenium (150 mg. 0.603 
mmol) was added. 30% hydrogen peroxide (27 mL) was added slowly over 5 minutes 

20 and the mixture was stirred at ambient temperature for 3 hours. An additional 40 mL 
of hydrogen peroxide was added and the reaction was stirred 16 hours. Manganese 
dioxide (100 mg) was added and the suspension was stirred 40 minutes. The mixture 
was extracted with dichloromethane, dried over sodium sulfate, filtered, and 
concentrated under reduced pressure. Ethyl acetate was added and the suspension 

25 was refluxed for 30 minutes until solids dissolved and then the mixture was allowed 
to cool to ambient temperature and aged 48 hours. 3,5-dibromopyridine 1 -oxide 
(25.09g, 82% yield) was collected by vacuum filtration as pale yellow needles. ! H 
NMR (CDC1 3 ) S 8.27 (s, 2 H), 7.56 (s, 1 H). 

30 3,5-dibromopyridine l~oxide (25.09g, 0.099 mol) was dissolved in acetonitrile (200 
mL) and triethylamine (28 mL, 0.198 mol) and trimethylsilylcyanide (40 mL, 0.297 
mol) were added. The reaction was stirred 16 hours and then diluted with 
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dichloromethane, aqueous sodium carbonate, water, and then filtered through Celite 
eluting with dichloromethane. The mixture was extracted with dichloromethane and 
purified by silica gel chromatography (3:2 hexanes: ethyl acetate gradient elution) to 
afford 3,5-dibromo-2-pyridinecarbonitrile (18.98g, 73% yield) as a tan solid. l H 
5 NMR (CDC1 3 ) 8 8.68 (d, J— 2 Hz, 1 H), 8.20 (d, J= 2 Hz, 1 H); MS m/z 262 (M+l). 

3-Bromo-5-[(4-fluorophenyl)methyl]-2-pyridinecarbonitrile. 3,5-dibromo-2- 
pyridinecarbonitrile (4.52g, 15.34 mmol) was dissolved in tetrahydrofuran (75 mL) 
and palladium tetrakis(triphenylphosphine) (0.887g, 0.767 mmol) and 4-fluorobenyl 

10 zinc chloride (46.02 mL, 0.5 M in tetrahydrofuran) were added. The mixture was 

heated at 85°C for 1 hour. An additional 12.3 mL of 4-fluorobenyl zinc chloride was 
added and the reaction was heated 40 minutes and allowed to cool to ambient 
temperature. The mixture was diluted with water and ethyl acetate and several drops 
of 1 N hydrochloric acid were added and the reaction was extracted with ethyl acetate. 

1 5 The organics were washed with brine, dried over sodium sulfate and concentrated 
under reduced pressure. Purification by silica gel chromatography (0-100% ethyl 
acetate/hexanes gradient elution) gave 3-bromo-5-[(4-fluorophenyl)methyl]-2- 
pyridinecarbonitrile (2.54g, 57% yield) as a pale yellow solid. *H NMR (CDC1 3 ) 5 
8.48 (s, 1 H), 7.74 (s, 1 H), 7.15-7.11 (m, 2 H), 7.07-7.02 (m, 2 H), 4.02 (s, 2 H); MS 

20 m/z 292 (M+l). 

5 - [(4-Fluorophenyl)methyl] -3 - { [4-(methyloxy)phenyl] amino } -2-pyridinecarb onitrile. 
A dry 50 mL flask was charged with 3-bromo-5-[(4-fluorophenyl)methyl]-2- 
pyrldinecarbonitrile (55.3 mg, 0.190 mmol), cesium carbonate (87 mg, 0.266 mmol), 

25 palladium acetate (2.1 mg, 0.0095 mmol), rac-BINAP (8.9 mg, 0.0143 mmol), 4- 
(methyloxy)aniline (28 mg, 0.228 mmol) and toluene (5 mL). The mixture was 
refluxed for 5 hours, cooled to ambient temperature, filtered through Celite eluting 
with dichloromethane, and concentrated under reduced pressure. Purification by 
silica gel chromatography (0-100% ethyl acetate/hexanes gradient elution) gave 5-[(4- 

30 fluorophenyl)methyl]-3- { [4 - (methyloxy)phenyl] amino } -2-pyridinecarbonitrile (52.2 
mg, 83% yield) as a white solid. l U NMR (CDCI3) 5 7.88 (s, 1 H), 7.07-7.02 (m, 4 
H), 6.98-6.88 (m, 5 H), 6.21 (br s, 1 H), 3.82 (s, 2 H); MS m/z 334 (M+l). 
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Methyl 5-[(4-fluorophenyl)methyl]-3- {[4-(methyloxy)phenyl] amino} -2- 
pyridinecarboxylate. 5-[(4-fluorophenyl)methyl]-3- {[4-(methyloxy)phenyl] amino} - 
2-pyridinecarbonitrile (505 mg, 1.52 mmol) was dissolved in ethanol (50 mL) and 
5 50% sodium hydroxide was added and the mixture was heated at 100°C for 1 hour. 
The reaction was cooled to ambient temperature, concentrated under reduced 
pressure, and acidified with 6 N hydrochloric acid. The aqueous layer was extracted 
with ethyl acetate and the organics were dried over sodium sulfate and concentrated 
under reduced pressure to yield 5-[(4-fhiorophenyl)methyl]-3-{[4- 
10 (methyloxy)phenyl] amino }-2-pyridinecarboxylic acid (560 mg, 95% yield). H NMR 
(CDC13/methanol-</ 4 ) 5 7.95 (s, 1 H), 7.32 (s, 1 H), 7.01-6.98 (m, 4 H), 6.93-6.83 (m, 

4 H), 3.86 (s, 2 H), 3.75 (s, 3 H); MS m/z 353 (M+l). 

5 - [(4-fluorophenyl)methyl] -3 - { [4-(methyloxy)phenyl] amino } -2-pyridinec arboxylic 
15 acid (560 mg, 1.59 mmol) was dissolved in N,N-dimethylformamide (50 mL) and 

potassium carbonate ( 483 mg, 3.50 mmol) and iodomethane (0.15 mL, 2.39 mmol) 
were added. The reaction was stirred at ambient temperature for 3 hours, diluted with 
ethyl acetate and water, and extracted with ethyl acetate. The organics were dried 
over sodium sulfate and concentrated under reduced pressure. Purification by silica 
20 gel chromatography (20-100% ethyl acetate/hexanes gradient elution) gave methyl 5- 
[(4-fluorophenyl)methyl] -3 - { [4-(methyloxy)phenyl] amino } -2-pyridinecarboxylate 
(373 mg, 64% yield) as a white solid. X H NMR (CDC1 3 ) 5 9.22 (s, 1 H), 7.89 (s, 1 
H), 7.09-7.02 (m, 4 H), 6.96-6.86 (m, 4 H), 3.97 (s, 2 H), 3.82 (s, 3 H), 3.80 (s, 3 H); 
MS m/z 367 (M+l). 

25 Methyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l -[4-(methyloxy)phenyl]-2-oxo-l ,2- 
dihydro-l,5-naphthyridine-3-carboxylate. In a manner similar to example 128, from 
methyl 5-[(4-fluorophenyl)methyl]-3- {[4-(methyloxy)phenyl] amino} -2- 
pyridinecarboxylate (385 mg, 1.05 mmol) was prepared methyl 7-[(4- 
fluorophenyl)methyl]-4-hydroxy- 1 -[4-(methyloxy)phenyl]-2-oxo- 1 ,2-dihydro- 1 ,5- 

30 naphthyridine-3-carboxylate (418 mg, 92% yield over 2 steps). l K NMR (CDC1 3 ) 5 
8.44 (s, 1 H), 7.09-6.93 (m, 8 H), 6.74 (s, 1 H), 3.99 (s, 3 H), 3.92 (s, 2 H), 3.87 (s, 3 
H); MS m/z 435 (M+l). 
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7-[(4-Fluorophenyl)m 

2-oxo- 1 ,2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide. In a similar manner to that 
described in example 196, from methyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-l-[4- 
5 (methyloxy)phenyl]-2-oxo- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate (50 mg, 
0.115 mmol) and 2-aminoethanol (0.03 mL) was prepared 7-[(4- 
fluorophenyl)methyl]-4-hydroxy-iV-(2-hydroxyethyl)--l"-[4-(methyloxy)phenyl]-2-oxo- 
l ? 2-dihydro-l,5-naphthyridine-3-carboxamide (47 mg, 89% yield) as a white solid. 
! H NMR (CDC1 3 ) 5 10.18 (s, 1 H), 8.44 (s, 1 H), 7.08-7.02 (m 5 4 H), 6.98-6.94 (m, 2 
10 H), 6.91-6.87 (m, 2 H), 6.74 (s, 1 H), 3.90 (s, 2 H), 3.85 (s, 3 H), 3.71 (m, 2 H), 3.53 
(m, 2 H); HRMS m/z calcd for C 2 5H23FN 3 0 5 : 464.1616 Found: 464.1617. 

Example 682: 7-[(4-fluoi'ophenvl)methyl]-4-hvdroxv-A r -methvl-l-[4- 

1 

(methyloxv)phenvl1"2-oxo-L2-dihvdro-l. t 5-naphthvridine-3-carboxamide. 

15 

hi a similar manner to that described in example 196, from methyl 7-[(4- 
fluorophenyl)methyl]-4-hydroxy- 1 -[4-(methyloxy)phenyl] -2-oxo- 1 ,2-dihydro- 1 ,5- 
naphthyridine-3-carboxylate (50 mg, 0.1 15 mmol) and methylamine was prepared 7- 
[(4-fluorophenyl)methyl] -4-hydroxy-A^methyl- 1 - [4-(methyloxy)phenyl] -2-oxo- 1 ,2- 
20 dihydro- 1 ,5 -naphthyridine-3 -carboxamide (48 mg, 97% yield) as a white solid. 1 H 
NMR (CDCI3) 5 9.96 (s, 1 H), 8.48 (s, 1 H), 7.1 1-7.05 (m ? 4 H), 7.01-6.98 (m, 4 H), 
6.77 (s, 1 H), 3.92 (s, 2 H), 3.87 (s, 3 H), 2.95 (d, J= 4.8 Hz, 3 H); HRMS m/z calcd 
for C24H21FN3O4: 434.1511 Found: 434.1512. 

25 Example 683: 7~[(4-fluorophenvl)methv^ 

(methvloxv)phenyl1-2-oxo-L2-dihvdro-l,5-naphthvridine-3-carboxamide. 

In a similar manner to that described in example 196, from methyl 7-[(4- 
fluorophenyl)methyl] -4-hydroxy- 1 -[4~(methyloxy)phenyl]-2-oxo- 1 ,2-dihydro- 1,5- 
30 naphthyridine-3-carboxylate (50 mg, 0.1 15 mmol) and [2-(methyloxy)ethyl] amine 
was prepared 7-[(4-fluorophenyl)methyl]-4-hydroxy-iV-[2-(methyloxy)ethyl]-l-[4- 
(methyloxy)phenyl]-2-oxo-l,2-dihydro-l,5-naphthyridine-3-carboxamide (47 mg, 
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89% yield) as a white solid. l H NMR (CDC1 3 ) 5 10.14 (s, 1 H), 8.47 (s, 1 H), 7.12- 
7.04 (m, 4 H), 7.00-6.96 (m, 2 H), 6.93-6.89 (m, 2 H), 6.74 (s, 1 H), 3.91 (s, 2 H), 
3.86 (s, 3 H), 3.59 (m, 2 H), 3.51 (m, 2 H), 3.31 (s, 3 H); HRMS m/z calcd for 
C 26 H25FN 3 0 5 : 478.1773 Found: 478.1773. 

5 

Example 684: l-r2-(EthvlaminoV2-oxoethvll-7-[(4-fluorophenyl)methyll-4-hydroxy- 
■A/"-[2-(methyloxy)ethvl] -2-oxo- 1 ,2-dihydro- 1 .5 -naphthyridine-3 -carboxamide 

The title compound was made in a similar manner to example 558 using a solution of 
10 ethylamine in THF to give a white solid: *H NMR (d 6 -DMSO) 5 10.23 (1H, m), 8.54 
(1H, s), 8.12 (1H, t, J=5Hz), 7.74 (1H, s), 7.31 (2H, m), 7.10 (2H, m), 4.82 (2H, s), 
4.11 (2H, s), 3.50 (4H, m), 3.27 (3H, s), 3.03 (2H, m), 0.95 (3H, t, J=7Hz); HRMS 
calcd for C 2 3H2 5 FN 4 0 5 +H + : 457.1880. Found: 457.1885. 

15 Example 685 : 7-[(4-Fluorophenvl)methyll-4-hydroxv-jV-(2-hydroxyethvl)-2-oxo-l- 
(tetrahydro-2-furanylmethyl)-l,2-dihvdro-l,5-naphthyridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
647 to provide a white solid. ! H NMR (400 MHz, CDC1 3 ) 5 10.41 (m, 1 H), 8.53 (s, 1 
20 H), 7.69 (s, 1 H), 7.16 (dd, J= 8.3, 5.5 Hz, 2 H), 7.01 (t, J= 8.8 Hz, 2 H), 4.44 (dd, J 
= 14.7, 2.3 Hz, 1 H), 4.12 (m, 1 H), 4.10 (s, 2 H), 3.98 (dd, J= 14.7, 7.5 Hz, 1 H), 
3.84 (m, 2 H), 3.64-3.55 (m, 4 H), 2.04 (m, 1 H), 1.87-1.79 (m, 2 H), 1.59 (m, 1 H); 
HRMS m/z calcd for C23H35N3O5F (M+H) + 442. 1779, found 442.1773. 

25 Example 686: 7-r(4-Fluorophenyl)methvlV4-hvdroxv-A r -r2-(methvloxy')ethyl]-2-oxo- 
1 -(tetrahydro-2-furanvlmethvlV 1 ,2-dihydro- 1 .5-naphthyridine-3 -carboxamide. 

The title compound was prepared in a similar manner to that described in example 
647 to provide a white solid. 'H NMR (400 MHz, CDC1 3 ) 5 10.29 (s, 1 H), 8.52 (s, 1 
30 H), 7.69 (s, 1 H), 7.15 (m, 2 H), 7.00 (m, 2 H), 4.47 (d, J= 14.4 Hz, 1 H), 4.13 (m, 1 
H), 4.09 (s, 2 H), 3.98 (dd, J= 13.9, 7.4 Hz, 1 H), 3.65-3.54 (m, 6 H), 3.38 (s, 3 H), 
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2.04 (m, 2 H), 1.85-1.78 (m, 4 H), 1.60 (m, 1 H); HRMS m/z calcd for C24H27N3O5F 
(M+H) + 456.1936, found 456.1929. 

m 

Example 687: 7-r(4-Fluorophenvlto^^ 
5 2-ftiranylmethviyL2-dih^ 

The title compound was prepared in a similar manner to that described in example 
647 to provide a white solid. *H NMR (400 MHz, CDC1 3 ) 5 10.08 (s, 1 H), 8.54 (s, 1 
H), 7.71 (s, 1 H), 7.17 (m, 2 H), 7.02 (m, 2 H), 4.46 (d, J= 14.2 Hz, 1 H), 4.17-4.00 
10 (m, 2 H), 4.11 (s, 2 H), 3.60 (m, 2 H) ? 3.00 (s, 3 H), 2.05 (m, 1 H), 1.88-1.81 (m, 2 H), 
1.62 (m, 1 H); HRMS m/z calcd for C22H23N3O4F (M+H) + 412. 1673, found 412.1665. 

Example 688: 74(4-fluorophenyl)methylM 

oxo-1 -r3-(2-oxohexahvdro-lii/-azepin-l-vl)propvl1-L2-dihvdrO" 1 ,5-naphthvridine-3- 
15 carboxamide 

Step 1: Synthesis of A^-[3 3 3-bis(ethyloxy)propyl]-6-chlorohexanamide 
This compound was prepared from [3,3-bis(ethyloxy)propyl]amine and 6- 
chlorohexanoyl chloride using methods similar to Example 669: step 1 to provide a 
20 yellow viscous oil: *H NMR (300 MHz, DMSOrf 6 ) 5 ppm 1.10 (t, J=7.09 Hz, 6 H) 
1.28 - 1.40 (m, 2 H) 1.44 - 1.56 (m, 2 H) 1.59 - L75 (m, 4 H) 2.04 (t, J-7.23 Hz, 2 H) 
3.01 - 3.09 (m, 2 H) 3.41 (dq, J-9.55, 7.07 Hz, 2 H) 3.50 - 3.64 (m, 4 H) 4.48 (t, 
J=5.69 Hz, 1 H) 7.74 (t, J-5.33 Hz, 1 H); ES+MS: 302 (M+Na + ). 

25 Step 2: Synthesis of 1 -[3 ? 3-bis(ethyloxy)propyl]hexahydro-2fl-azepin-2~one 

This compound was prepared from [3,3-bis(ethyloxy)propyl]amine using methods 
similar to Example 669: step 2 to provide a yellow viscous oil: l H NMR (300 MHz, 
DMSO-de) 5 ppm 1.10 (t, J=7.02 Hz, 6 H) 1.52 (td, .7=10.28, 5.40 Hz, 4 H) 1.58 - 
1.71 (m, 4 H) 2.36 - 2.41 (m, 2 H) 3.24 - 3.30 (m, 2 H) 3.30 (s, 1 H) 3.33 (s, 1 H) 3.42 

30 (dq, .7=9.53, 7.03 Hz, 2 H) 3.55 (dq, J=9A9, 7.08 Hz, 2 H) 4.45 (t, .7=5.62 Hz, 1 H); 
ES + MS:266(M+Na + ). 
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Step 3: Synthesis of 3 -(2-oxohexahydro- 1 77-azepin- 1 -yl)propanal 
This compound was prepared l-[3 ? 3-bis(ethyloxy)propyl]hexahydro-2£T-azepin-2-one 
using methods similar to Example 669: step 3 to provide a yellow oil: *H NMR (400 
MHz, DMSO-d 6 ) 5 ppm 1.46 - 1.56 (m, 4 H) 1.58 - 1.66 (m, 2 H) 2.38 (td, J-4.99, 
5 1.74 Hz, 2 H) 2.58 (id, JH5.63, 2.10 Hz, 2 H) 3.34 - 3.37 (m, 2 H) 3.53 - 3.57 (m, 2 H) 
9.62 (t, J=2.10 Hz, 1 H); ES + MS: 170 (M+H" 1 "). 

Step 4: Synthesis of ethyl 5-[(4-fluorophenyl)methyl]-3-{[3-(2-oxohexahydro-li/- 
azepin- 1 -yl)propyl] amino } -2-pyridinecarboxylate 

10 This compound was prepared from ethyl 3-amino-5-(4-fluorobenzyl)-2- 

pyridinecarboxylate and 3-(2-oxohexahydro-lH-azepin-l-yl)propanal using methods 
similar to Example 669: step 4 to provide a clear oil: *H NMR (300 MHz, DMSO-c/ 6 ) 
5 ppm 1.28 (t, J-7.09 Hz, 3 H) 1.47 - 1.58 (m, 4 H) 1.58 - 1.74 (m, 4 H) 2.36 - 2.44 
(m, 2 H) 3.15 (q, J=6.74 Hz, 2 H) 3.28 - 3.38 (m, 4 H) 3.94 (s, 2 H) 4.26 (q, J=7.07 

15 Hz, 2 H) 7.07 - 7.16 (m, 3 H) 7.27 - 7.34 (m, 2 H) 7.62 (t, J=5.62 Hz, 1 H) 7.77 (d, 
J=l .82 Hz, 1 H); ES + MS: 428 (M+H + ). 

Step 5: Synthesis of ethyl 3-{[3-(ethyloxy)-3-oxopropanoyl][3-(2-oxohexahydro-lJ c /- 
azepin- 1 -yl)propyl] amino} -5-[(4-fluorophenyl)methyl]-2-pyridiriecarboxylate 

20 This compound was prepared from ethyl 5-[(4-fluorophenyl)methyl]-3-{[3-(2- 

oxohexahydro- liT-azepin- 1 -yl)propyl] amino } »2-pyridinecarboxylate using methods 
similar to Example 336: step 3 to provide an orange visous oil: *H NMR (300 MHz, 
DMSO-rf 6 ) 5 ppm 1.06 - 1.11 (m, 3 H) 1.22 - 1.29 (m, 3 H) 1.34 - 1.65 (m, 8 H) 2.33 - 
2.41 (m, 2 H) 3.02 - 3.07 (m, 2 H) 3.24 (d, J-7.02 Hz, 2 H) 3.36 (s, 1 H) 3.47 (s, 3 H) 

25 3.83 - 3.98 (m, 2 H) 4.05 - 4.15 (m, 2 H) 4.21 - 4.34 (m, 2 H) 7.07 - 7.18 (m, 2 H) 
7.30 - 7.41 (m, 2 H) 7.90 (d, J-L83 Hz, 1 H) 8.65 (d, J=L97 Hz, 1 H); ES + MS: 542 
(M+H 4 }. 

Step 6: Synthesis of ethyl 7~[(4-fluorophenyl)methyl]-4-hydroxy-2-oxo-l-[3-(2- 
30 oxohexahydro- li7-azepin- 1 -yl)propyl]- 1 ,2-dihydro- 1 ,5-naphthyridine-3-carboxylate 
This compound was prepared from ethyl 3 - { [3 -(ethyloxy)-3 -oxopropanoyl] [3-(2- 
oxohexahydro- 1 iZ-azepin- 1 -yl)propyl] amino } -5 - [(4-fluorophenyl)methyl] -2- 
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pyridinecarboxylateusing methods similar to Example 336: step 4 to provide a tan 
solid: X H NMR (300 MHz, DMSO-J 6 ) 5 ppm 1.26 (t, .7=7.16 Hz, 3 H) 1.47 - 1.60 (m, 
4 H) 1.60 - 1.73 (m, 4 H) 2.34 - 2.45 (m, 2 H) 3.34 (dd, .7=1 1.48, 8.1 1 Hz, 4 H) 3.39 
(s, 1 H) 4.06 - 4.17 (m, 2 H) 4.19 (s, 2 H) 4.24 (q, .7=7.16 Hz, 2 H) 7.11 - 7.18 (m, 2 
5 H) 7.37 J 7.44 (m, 2 H) 7.96 (s, 1 H) 8.49 (d, .7=1.47 Hz, 1 H); ES + MS: 496 (M+H + ). 

Step 7: Synthesis of 7-[(4-fluorophenyl)methyl]-4-hydroxy-i\T-[(2,S)-2- 
hydroxypropyl] -2-oxo- 1 - [3-(2-oxohexahydro- li7-azepin- 1 -yl)propyl] - 1 ,2-dihydro- 
1 ,5-naphthyridine-3-carboxamide 

10 This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 - [3 -(2-oxohexahydro- 1 H-azepin- 1 -yl)propyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 - 
carboxylate and (2S)- 1 -amino-2-propanol using methods similar to Example 563 to 
provide an off-white solid: l H NMR (300 MHz, DMSO-c? 6 ) 5 ppm 1.08 - 1.13 (m, 3 
H) 1.55 (d, .7=2.74 Hz, 4 H) 1.63 (s, 2 H) 1.65 - 1.78 (m, 2 H) 2.41 (d, .7=10.11 Hz, 2 

15 H) 3.19 (s, 1 H) 3.38 (d, J=6.95 Hz, 5 H) 3.81 (s, 1 H) 4.16 - 4.25 (m, 4 H) 4.96 (d, 

.7=4.63 Hz, 1 H) 7.1 1 - 7.17 (m, 2 H) 7.38 - 7.44 (m, 2 H) 8.00 (s, 1 H) 8.56 (d, .7=1.47 
Hz, 1 H) 10.44 (t, .7=6.21 Hz, 1 H) 17.21 (s, 1 H); ES + MS: 525 (M+H + ). 

Example 689: 7-f (4-fluorophenvl)methyll-4-hydroxy-jV-(4-hvdroxvbutvl')-2-oxo-l -[3- 
20 (2-oxohexahydro- 177-azepin- 1 -yDprop vl] - 1 .2-dihvdro- 1 .5 -naphthyridine-3 - 
carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 -[3-(2-oxohexahydro- 1 H-azepin- 1 -yl)propyl]- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 
25 carboxylate and 4-amino-l-butanol using methods similar to Example 563 to provide 
an off-white solid: X H NMR (300 MHz, DMSO-rf 6 ) 5 ppm 1.25 - 1.85 (m, 12 H) 2.35 - 
2.45 (m, 2 H) 3.40 (ddd, .7=18.53, 12.53, 6.42 Hz, 8 H) 4.15 - 4.23 (m, 4 H) 4.44 (t, 
.7=5.16 Hz, 1 H) 7.14 (t, .7=8.95 Hz, 2 H) 7.37 - 7.43 (m, 2 H) 7.99 (s, 1 H) 8.56 (d, 
.7=1.47 Hz, 1 H) 10.31 (t, .7=6.11 Hz, 1 H) 17.21 (s, 1 H); ES + MS: 539 (M+H+). 

• 30 
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Example 690: 7-[(4-fluorophenvl)methviy^ 

r3-(2-oxohexahydro- liZ-azepin- 1 -yDpropvl]- 1 ,2-dihvdro- 1 ,5-naphthvridine-3- 
carboxamide 

5 This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 - [3 -(2-oxohexahydro- 1 H-azepin- 1 -yOpropyl]- 1 ,2-dihydro- 1 ,5-naphthyridine-3 - 
carboxylate and 3-amino- 1 -propanol using methods similar to Example 563 to 
provide an off-white solid: *H NMR (300 MHz, DMSO-</ 6 ) 8 ppm 1.54 (d, J=4A2 Hz, 
4 H) 1.60 - 1.76 (m, 6 H) 2.36 - 2.44 (m, 2 H) 3.33 - 3.39 (m, 4 H) 3.39 - 3.52 (m, 4 
10 H) 4.15 - 4.24 (m, 4 H) 4.60 (t, J=5.05 Hz, 1 H) 7.14 (ddd, .7=9.00, 6.69, 2.00 Hz, 2 
H) 7.38 - 7.44 (m, 2 H) 7.99 (d, J=1.47 Hz, 1 H) 8.56 (d, J=1.47 Hz, 1 H) 10.33 (t, 
.7=5.90 Hz, 1 H) 17.23 (s, 1 H); ES + MS: 525 (M+H 4 "). 

Example 691: 7-[(4-fluorophenyl)methyl>^ 
15 oxo- 1 - [ 3 -(2-oxohexahydro- 1 7/-azepin- 1 - yDpropyl] - 1 ,2-dihydro- 1 ,5-naphthyridine-3- 
carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 - [3 -(2-oxohexahydro- 1 H-azepin- 1 -yl)propyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 - 

20 carboxylate and (2R)~l -amino-2-propanol using methods similar to Example 563 to 
provide an off-white solid: *H NMR (300 MHz, DMSO-rf 6 ) 5 ppm 1.06 - 1.12 (m, 4 
H) 1.54 (d, J=5.05 Hz, 4 H) 1.60 - 1.75 (m, 4 H) 2.36 - 2.45 (m, 2 H) 3.15 - 3.25 (m, 1 
H) 3.32 - 3.47 (m, 4 H) 3.82 (ddd, J-10.84, 6.63, 4.42 Hz, 1 H) 4.15 ~ 4.24 (m, 4 H) 
4.96 (d, J-4.84 Hz, 1 H) 7.10 - 7.18 (m, 2 H) 7.38 - 7.44 (m, 2 H) 8.00 (d, .7=1.26 Hz, 

25 1 H) 8.56 (d, 7=1.47 Hz, 1 H) 10.44 (t, J=5.58 Hz, 1 H) 17.21 (s, 1 H); ES + MS: 525 
(M+H*). 



Example 692: 7-|T4-fluorophenyl)methyll-4-hydroxv-iV r -r3-rmethvloxy)propvl]-2- 
oxo- 1 -[3-(2-oxohexahvdro- 177-azepin- 1 -vDpropvl]- 1 ,2-dihvdro- 1 ,5-naphthvridine-3- 



30 carboxamide 
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This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy~2- 
oxo- 1 -[3-(2-oxohexahydro- lH-azepin- 1 -yl)propyl]-l ,2-dihydro- 1 , 5 -naphthyridine-3 - 
carboxylate and [3-(methyloxy)propyl]amine using methods similar to Example 563 
to provide an orange solid: *H NMR (300 MHz, DMSO-d 6 ) 8 ppm 1.54 (d, J=3.58 Hz, 
5 4 H) 1.64 (d, J=1A6 Hz, 2 H) 1.69 - 1.75 (m 3 2 H) 1.77 - 1.82 (m, 2 H) 2.38 - 2.44 (m, 

2 H) 3.24 - 3.26 (m, 3 H) 3.34 - 3.47 (m, 8 H) 4.15 - 4.25 (m, 4 H) 7.11 - 7.18 (m, 2 
H) 7.40 (dd, J=8.63, 5.69 Hz, 2 H) 8.00 (s, 1 H) 8.56 (d, J=1.26 Hz, 1 H) 10.34 (t, 
J=5.90 Hz, 1 H) 17.19 (s, 1 H); ES + MS: 539 (M+H + ). 

10 Example 693 : 7-[f4"fluorophenvl)meth^ 
(2-oxohexahydro-liy-azepin-l-vl^ 
carboxamide 

This compound was prepared from ethyl 7-[(4~fluorophenyl)methyl]-4-hydroxy-2~ 
1 5 oxo- 1 - [3 -(2-oxohexahydro- 1 H-azepin- 1 -yl)propyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 - 
carboxylate and 4-amino-2-butanol using methods similar to Example 563 to provide 
an off-whtie solid: *H NMR (300 MHz, DMSO-rf 6 ) 8 ppm 1.10 (d, J=6.32 Hz, 3 H) 
1.37 - 1.87 (m, 10 H) 2.36 - 2.45 (m, 2 H) 3.32 - 3.48 (m, 5 H) 3.63 - 3.77 (m, 2 H) 
4.12 - 4.23 (m, 4 H) 4.62 (br. s., 1 H) 7.14 (ddd, J=9.05, 6.63, 2.21 Hz, 2 H) 7.37 - 
20 7.44 (m, 2 H) 7.99 (d, J=1.05 Hz, 1 H) 8.56 (d, J=1.26 Hz, 1 H) 10.35 (t, J-5.69 Hz, 1 
H) 17.26 (s, 1 H); ES + MS: 539 (M+H*). 

Example 694: 7-[(4-fluorophenvDmethvl1-4-hvdroxv-i\r-|"(l j y)-2-hvdroxv-l- 
methylethvl] -2-oxo- 1 -[3-(2-oxohexahvdro- liJ-azepin- 1 -vl^prop yl] - 1 ,2-dihvdro- 1,5 - 
25 naphthyridine-3-carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- 1 - [3 -(2-oxohexahydro- 1 H-azepin- 1 -yl)propyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 - 
carboxylate and (25)-2-amino-l-propanol using methods similar to Example 563 to 
30 provide an off-white solid: ! H NMR (300 MHz, DMSO-rf 6 ) 8 ppm 1.19 (d, J=6.53 Hz, 

3 H) 1.47 - 1.58 (m, 4 H) 1.61 - 1.74 (m, 4 H) 2.41 (d, J=11.58 Hz, 2 H) 3.38 (t, 
.7=6.95 Hz, 4 H) 3.48 (t, J=5.05 Hz, 2 H) 3.97 - 4.12 (m, 1 H) 4.15 - 4.27 (m, 4 H) 
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4.98 - 5.02 (m, 1 H) 7.14 (t, .7=8.95 Hz, 2 H) 7.41 (dd, .7=8.84, 5.69 Hz, 2 H) 7.99 (s, 
1 H) 8.56 (d, J=l .47 Hz, 1 H) 10.37 (d, .7=8.00 Hz, 1 H) 17.24 (s, 1 H); ES + MS: 525 
(M+H"). 

5 Example 695: 7-f (4-fluorophenvl)methvl1-4-hvdroxv-2-oxo-l-r3-(2-oxohexahvdro- 
177-azepin- 1 -yDprop vl] -N- \3 -(2-oxo- 1 -p vrrolidinyDprop vl]- 1 .2-dihvdro- 1.5- 
naphthvridine-3 -carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
1 0 oxo- 1 -[3 -(2-oxohexahydro- 1 H-azepin- 1 -yl)propyl] - 1 ,2-dihydro- 1 ,5-naphthyridine-3 - 
carboxylate and l-(3-aminopropyl)-2-pyrrolidinone using methods similar to Example 
563 to provide an off-white solid: *H NMR (300 MHz, DMSO- d 6 ) 8 ppm 1 .54 (d, 
7=3.58 Hz, 4 H) 1.59 - 1.65 (m, 2 H) 1.65 - 1.81 (m, 4 H) 1.84 - 1.97 (m, 2 H) 2.21 (t, 
7=8.21 Hz, 2 H) 2.35 - 2.47 (m, 2 H) 3.24 (t, .7=6.74 Hz, 2 H) 3.35 (td, .7=7.05, 2.95 
15 Hz, 8 H) 4.15 - 4.25 (m, 4 H) 7.14 (t, J=8.95 Hz, 2 H) 7.31 - 7.54 (m, 2 H) 8.00 (s, 1 
H) 8.56 (d, .7=1.47 Hz, 1 H) 10.31 (t, 7=5.90 Hz, 1 H) 17.15 (s, 1 H); ES + MS: 592 
(M+H+). 

Example 696: 7-[(4-fiuorophenyl)methyl1-4-hydroxv-Ar-(2-hydroxyethyl)-2-oxo- 1 -[3- 
20 (2-oxohexahvdro-177-azepin-l-yl)propyl1-l,2-dihydro-L5-naphthvridine-3- 
carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo-l-[3-(2-oxohexahydro-lH-azepin-l-yl)propyl]-l,2-dihydro-l,5-naphthyridine-3- 

25 carboxylate and ethanolamine using methods similar to Example 563 to provide an 
off-white solid: *H NMR (300 MHz, DMSO-<4) 8 ppm 1.54 (d, .7=5.05 Hz, 4 H) 1.60 
- 1.75 (m, 4 H) 2.41 (d, 7=11.16 Hz, 2 H) 3.34 - 3.42 (m, 4 H) 3.45 (t, 7=5.58 Hz, 2 
H) 3.53 - 3.63 (m, 2 H) 4.16 - 4.24 (m, 4 H) 4.93 (t, 7=4.21 Hz, 1 H) 7.11 - 7.18 (m, 2 
H) 7.37 - 7.45 (m, 2 H) 8.00 (s, 1 H) 8.56 (d, 7=1.47 Hz, 1 H) 10.41 (t, 7=6.00 Hz, 1 

30 H) 17.20 (s, 1 H); ES + MS: 511 (M+H*). 
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Example 697: 74^4-fluQrophenvl)methvl]-4-hvdroxV"A L methvl-2-oxo- 1 -[ 3-(2- 
oxohexahvdro- 17/-azepin- 1 -yDpropvll- 1 .2-dihvdro- 1 ,5-naphthyridine-3 -carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
5 oxo- 1 -[3 -(2-oxohexahydro- lH-azepin- 1 -yl)propyl] - 1 ,2-dihydro- 1 ,5 -naphthyridine-3 - 
carboxylate and N-methylamine in ethanol using methods similar to Example 563 to 
provide an off-white solid: *H NMR (300 MHz, DMSO-<4) 5 ppm 1.54 (d, .7=4.42 Hz, 
4 H) 1.61 - 1.77 (m, 4 H) 2.35 - 2.44 (m, 2 H) 2.91 (d, J=4.84 Hz, 3 H) 334 - 3.42 (m, 
4 H) 4.14 - 4.23 (m, 4 H) 7.14 (t, .7=8.95 Hz, 2 H) 7.40 (dd, 7=8.84, 5.48 Hz, 2 H) 
10 7.99 (s, 1 H) 8.56 (d, 7=1.47 Hz, 1 H) 10.14 (d, .7=4.63 Hz, 1 H) 17.22 (s, 1 H); ES + 
MS: 481 (M+H + ). 

Example 698: 7-rf4"fluorophenvl>methvl]-4-hvdroxv~A^r(li?V2-hvdroxy--l- 
methylethyl] -2-oxo- 1 43-(2-oxohexahydro- 177-azepin- 1 -ypprop vl]- 1 ,2-dihydro- 1.5- 
15 naphthyridine-3 -carboxamide 

This compound was prepared from ethyl 7-[(4-fluorophenyl)methyl]-4-hydroxy-2- 
oxo- l-[3-(2-oxohexahydro- lH-azepin- 1 -yl)propyl]- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 
carboxylate and (2R) -2- amino - 1 -propanol using methods similar to Example 563 to 
20 provide an off-white solid: l K NMR (300 MHz, DMSO-d 6 ) 8 ppm 1.19 (d, 7=6.74 Hz, 
3 H) 1.48 - 1.59 (m, 4 H) 1.59 - 1.75 (m, 4 H) 2.35 - 2.47 (m, 2 H) 3.33 - 3.42 (m, 4 
H) 3.48 (t, .7=5.05 Hz, 2 H) 3.99 - 4.12 (m, 1 H) 4.14 - 4.23 (m, 4 H) 4.97 - 5.02 (m, 1 
H) 7.14 (ddd, .7=8.95, 6.63, 2.11 Hz, 2 H) 7.24 - 7.54 (m, 2 H) 7.98 (s, 1 H) 8.56 (d, 
.7=1.47 Hz, 1 H) 10.37 (d, .7=8.00 Hz, 1 H) 17.24 (s, 1 H); ES + MS: 525 (M+H + ). 

25 

Example 699: 7-r(4-FluorophenyDmethyl1-4-hydroxv-jV-(2-hydroxvethvlV2-oxo-l - 
(3-pvridinvlVl,2-dihydro-U5-naphthvridine-3-carboxamide. 

The title compound was prepared in a manner similar to that described in example 
30 681 as a white solid in 98% yield. L H NMR (CDC1 3 ) 5 10.10 (m, 1 H), 8.78 (d, J= 
4.8 Hz, 1 H), 8.52 (s, 1 H), 8.49 (d, J= 2.4 Hz, 1 H), 7.59 (d, J = 8 Hz, 1 H), 7.53 (dd, 
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J= 8, 4.8 Hz, 1H), 7.00-6.90 (m, 4 H), 6.65 (s, 1 H), 3.93(s, 2 H), 3.79 (m, 2 H), 3.58 
(m, 2 H); MS w/z 435 (M+l). 

Example 700: A^-r(2i?V2.3-Dihvdroxvpropvll-7-rr4-fluoropheiivnmethvn-4-hvdroxv- 
5 2-oxo- 1 -G-pvridinvlV 1 .2-dihvdro- 1 .5-naphthvridine-3-carboxamide. 

The title compound was prepared in a manner similar to that described in example 
681 as a white solid in 93% yield. *H NMR (methanol-tf 4 /CDCl 3 ) 8 10.00 (m, 1 H), 
8.72 (d, J= 4.8 Hz, 1 H), 8.46 (s, 1 H), 8.43 (s, 1 H), 7.58 (d, J = 8 Hz, 1 H), 7.53 (dd, 
10 J= 8, 4.8 Hz, 1H), 6.96-6.85 (m, 4 H), 6.62 (s,.l H), 3.90 (s, 2 H), 3.76 (m, 1 H), 
3.56-3.42 (m, 4 H); MS m/z 465 (M+l). 

Example 70 1 : 7-IY 4-Fluorophenvnmethvll-4-hvdroxv-jV-methvl-2-oxo- 1 -(3- 
pvridinvlV1.2-dihvdro-l,5-naphthyridine-3-carboxamide. 

15 

The title compound was prepared in a manner similar to that described in example 
681 as a white solid in 92% yield. J H NMR (CDC1 3 ) 5 9.77 (br s, 1 H), 8.79 (d, J= 
4.8 Hz, 1 H), 8.53 (d, J= 1.2 Hz, 1 H), 8.51 (d, J= 2 Hz, 1 H), 7.60 (d, J= 8 Hz, 1 
H), 7.54 (dd, J= 8, 4.8 Hz, 1 H), 7.00-6.90 (m, 4 H), 6.67 (s, 1 H), 3.94 (s, 2 H), 2.97 
20 (d, J<= 4.8 Hz, 3 H); MS m/z 405 (M+l). 

Example 702 : 7-|"(4-Fluorophenvl)methvl1-4-hydroxv-iV-r2-(methvloxy)ethvl1-2-oxo- 
1 -(3 -p vridinvlV 1 ,2-dihydro- 1 ,5 -naphthvridine-3 -carboxamide. 

25 The title compound was prepared in a manner similar to that described in example 
681 as a white solid in 97% yield. X H NMR (CDC1 3 ) 8 9.97 (br s, 1 H), 8.78 (d, J= 
4.8 Hz, 1 H), 8.52-8.50 (m, 2 H), 7.60 (d, J= 8 Hz, 1 H), 7.53 (dd, J= 8, 4.8 Hz, 1 H), 
6.99-6.90 (m, 4 H), 6.64 (s, 1 H), 3.93 (s, 2 H), 3.61 (m, 2 H), 3.52 (m, 2 H), 3.33 (s, 3 
H); MS m/z 449 (M+l). 

30 Example 703 : N-\2-( Acetvlamino)ethvn-7-rf4-fluorophenvnmethvn-4-hvdroxv-2- 
oxo- 1 -(3 -p vridinvlV 1 ,2-dihvdro- 1 .5 -naphthvridine-3 -carboxamide. 
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The title compound was prepared in a manner similar to that described in example 
681 as a white solid in 98% yield. *H NMR (CDC1 3 ) 5 10.03 (br s, 1 H), 8.80 (br s, 1 
H), 8.54 (s, 1H), 8.52 (s, 1 H), 7.63 (d, J= 8 Hz, 1 H), 7.57 (m, 1 H), 7.00-6.91 (m, 4 
H), 6.67 (s, 1 H), 6.01 (br s, 1 H), 3.95 (s, 2 H), 3.57 (m, 2 H), 3.45 (m, 2 H), 1.95 (s, 
5 3H); MS m/z 476 (M+l). 

Example 704: 7-r(4-Fluorophenvl > )methvn-4-hvdroxv-jV-(2-hvdroxvethvlV2-oxo-l - 
B -( 1 -piperidinvlsulfonvDphenvll - 1 .2-dihvdro- 1 .5 -naphthvridine-3 -carboxamide. 

1 0 The title compound was prepared in a manner similar to that described in example 
681 as a white solid in 98% yield. J H NMR (CDC1 3 ) 5 10.1 1 (br s, 1 H), 8.53 (s, 1 
H), 7.90 (d, J= 7.6 Hz, 1 H), 7.74 (t, 7 = 7.6 Hz, 1 H), 7.63 (s, 1 H), 7.44 (d, J= 8.4 
Hz, 1 H), 7.01-6.91 (m, 4 H), 6.62 (s, 1 H), 3.94 (s, 2 H), 3.81 (m, 2 H), 3.59 (m, 2 H), 
3.03 (m, 4 H), 1.63 (m, 4 H), 1.44 (m, 2 H); MS m/z 581 (M+l). 

15 

Example 705 : A/"-(2.3-DihvdroxypropvlV7-[(4-fluorophenvl)methyl1-4-hvdroxv-2- 
oxo- 1 -f 3-d -piperidinylsulfonyDphenyl]- 1 ,2-dihydro- 1 ,5-naphthyridine-3- 
carboxamide. 

20 The title compound was prepared in a manner similar to that described in example 
681 as a white solid in 91% yield. *H NMR (methanol-rf 4 /CDCl 3 ) 5 9.90 (br s, 1 H), 
8.32 (s, 1 H), 7.75 (d, J= 8 Hz, 1 H), 7.62 (t, J= 8 Hz, 1 H), 7.46 (s, 1 H), 7.31 (d, J= 
7.6 Hz, 1 H), 6.86-6.74 (m, 4 H), 6.51 (s, 1 H), 3.80 (s, 2 H), 3.64 (br s, 1 H), 3.46- 
3.28 (m, 4 H), 2.85 (m, 4 H), 1.47 (br s, 4 H), 1.28 (m, 2 H); MS m/z 611 (M+l). 

25 

Example 706: 7-f(4-Fluorophenyl)methyl1-4-hydroxy- J /V-r2-(methyloxy')ethvl]-2-oxo- 
l-lS-d-piperidinylsulfonvDphenyll-l^-dihvdro-TS-naphthyridine-S-carboxamide. 

The title compound was prepared in a manner similar to that described in example 
30 681 as a white solid in 98% yield. ! H NMR (CDC1 3 ) 5 9.98 (br s, 1 H), 8.52 (s, 1 H), 
7.90 (d, J= 8 Hz, 1 H), 7.73 (t, J= 8 Hz, 1 H), 7.64 (s, 1 H), 7.44 (d, J= 8 Hz, 1 H), 
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7.01-6.91 (m, 4 H), 6.62 (s, 1 H), 3.93 (s, 2 H), 3.62 (m, 2 H), 3.54 (m, 2 H), 3.34 (s, 3 
H), 3.03 (m, 4 H), 1.63 (m, 4 H), 1.45 (m, 2 H); MS m/z 595 (M+l). 

Example 707 : 7-f (4-Fluorophenvnmethvn-4-hvdroxv-iV-metlivl-2-oxo- 1 43-f 1 - 
5 piperidinvlsulfonyl)phenyl1-l,2-dihvd^ 

The title compound was prepared in a manner similar to that described in example 
681 as a white solid in 85% yield. l H NMR (CDC1 3 ) 8 9.77 (br s, 1 H), 8.53 (s, 1 H), 
7.91 (d, J= 7.6 Hz, 1 H), 7.74 (t, J= 7.6 Hz, 1 H), 7.64 (s, 1 H), 7.44 (d, J= 7.6 Hz, 1 
10 H), 6.99-6.91 (m, 4 H), 6.63 (s, 1 H), 3.93 (s, 2 H), 3.03-2.96 (m, 7 H), 1.64 (br s, 4 
H), 1.44 (m, 2 H); MS m/z 551 (M+l). 

Example 708: A/-[2-(Acetvlamino')ethyll-7-[(4-fluorophenvnmethvll-4-hvdroxv-2- 
oxo-l-r3-(l-r>iperidinvlsulfonvl)phenvll-1.2-dihvdro-L5-naphthvridine-3- 
15 carboxamide. 

The title compound was prepared in a manner similar to that described in example 
681 as a white solid in 77% yield. *H NMR (CDC1 3 ) 5 10.05 (br s, 1 H), 8.53 (s, 1 
H), 7.91 (d, J= 7.6, 1 H), 7.75 (t, J= 8 Hz, 1 H), 7.64 (s, 1 H), 7.44 (d, J= 1.6 Hz, 1 
20 H), 7.01-6.91 (m, 4 H), 6.64 (s, 1 H), 6.05 (br s, 1 H), 3.94 (s, 2 H), 3.57 (m, 2 H), 

3.46 (m, 2 H), 3.03 (m, 4 H), 1.95 (s, 3 H), 1.64 (m, 4 H), 1.45 (m, 2 H); MS m/z 622 
(M+l). 

Example 709: 7-r(4-Fluorophenyl)methvl1-4-hydroxy-l-(2-hvdroxvethvl)-JV : -methvl- 
25 2-oxo-1.2-dihvdro-1.5-naphthyridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
647 to provide a white solid. J H NMR (400 MHz, CDC1 3 ) 5 10.00 (br, 1 H), 8.43 (s, 
1 H), 7.60 (s, 1 H), 7.12 (m, 2 H), 6.99 (m, 2 H), 4.35 (m, 2 H), 4.06 (s, 2 H), 3.97 (m, 
30 2 H), 2.99 (d, J = 4.8 Hz, 3 H); MS m/z 372 (M+l). 
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Example 710: 7-|Y 4-Fluorophenyl)methvl1-4-hvdroxv- 1 -( 2-hvdroxvethy] ) = N = j2 z 
(methvloxv^etihvl1-2-oxo-l,2-dihydro-1.5-naphthvridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
5 647 to provide a white solid. X H NMR (400 MHz, CDC1 3 ) 5 1 0.24 (br, 1 H), 8.47 (s, 

1 H), 7.59 (s, 1 H), 7.13 (m, 2 H), 6.99 (m, 2 H), 4.36 (m, 2 H), 4.08 (s, 2 H), 3.96 (m, 

2 H), 3.63 (m, 2 H), 3.58 (m, 2 H), 3.40 (s, 3 H); MS m/z 416 (M+l). 

Example 711: Ai r -f2-(Acetylamino)ethvl]-7-[(4-fluorophenyl)methvl]-4-hvdroxy-l-(2- 
10 hvdroxvethylV2-oxo- 1 .2-dihydro- 1 .5-naphthvridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
647 to provide a white solid. l ft NMR (400 MHz, CDC1 3 ) 8 10.24 (br, 1 H), 8.40 (s, 
1 H), 7.70 (s, 1 H), 7.1 1 (m, 2 H), 6.95 (m, 2 H), 4.27 (m, 2 H), 4.05 (s, 2 H), 3.82 (m, 
15 2 H), 3.50 (m, 2 H), 3.39 (m, 2 H), 1 .91 (s, 3 H); MS m/z 443 (M+l). 

Example 712: 7-[(4-Fluorophenyl N )methvl1-4-hvdroxv-A^.l-bis(2-hvdroxvethylV2- 
oxo- 1 .2-dihydro- 1 ,5 -naphthyridine-3 -carboxamide 

20 The title compound was prepared in a similar manner to that described in example 

647 to provide a white solid. *H NMR (400 MHz, CDCI3/CD3OD) 5 10.28 (br, 1 H), 
8.43 (s, 1 H), 7.69 (s, 1 H), 7.10 (m, 2 H), 6.95 (m, 2 H), 4.28 (m, 2 H), 4.06 (s, 2 H), 
3.80 (m, 2 H), 3.72 (m, 2 H), 3.53 (m, 2 H); MS m/z 402 (M+l). 

25 Example 713:1 -(2.3-DihvdroxvpropvlV7-r( 4-fluorophenvnmethvl1-4-hvdroxv-iV-(2- 
hvdroxyethyl)-2-oxo- 1 .2-dihydro- 1 .5-naphthvridine-3-carboxamide. 

The title compound was prepared in a similar manner to that described in example 
647 to provide a white solid. *H NMR (400 MHz, CDC1 3 ) 8 10.32 (br, 1 H), 8.42 (s, 
30 1 H), 7.96 (s, 1 H), 7.18 (m, 2 H), 6.98 (m, 2 H), 4.40 (m, 1 H), 4.23 (dd, J= 14.4, 6.8 
Hz, 1 H), 4.1 1 (s, 2 H), 3.94 (m, 2 H), 3.62-3.51 (m, 4 H); MS m/z 432 (M+l). 
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Example 714: l-(2,3-DihvdroxvpropvD-7-r(4-fluorophenvDniethvn-4-hvdroxv-A^-r2- 
(memvloxv^ethyl]-2-oxo-l,2-dihvdro-1.5-naphthvridine-3-carboxamide. 

5 The title compound was prepared in a similar manner to that described in example 
647 to provide a white solid. ! H NMR (400 MHz, CDC1 3 ) S 10.13 (br, 1 H), 8.51 (s, 
1 H), 7.66 (s, 1 H), 7.13 (m, 2 H), 7.00 (m, 2 H), 4.42 (dd, J= 14.8, 6.0 Hz, 1 H), 4.17 
(dd, J= 14.8, 6.0 Hz, 1 H), 4.05 (s, 2 H), 3.95 (m, 1 H), 3.66-3.50 (m, 6 H), 3.39 (s, 3 
H);MSw*/z446(M+l). 

10 

Example 715: l-(2,3-DihvdroxvpropylV7-r(4-fluorophenvl')methvll-4-hvdroxv-jV- 
methvl-2-oxo-l ,2-dihydro- 1 ,5-naphthyridine-3-carboxamide 

The title compound was prepared in a similar manner to that described in example 
15 647 to provide a white solid. ! H NMR (400 MHz, CDC1 3 ) 5 9.90 (br, 1 H), 8.52 (s, 1 
H), 7.66 (s, 1 H), 7.13 (m, 2 H), 7.00 (m, 2 H), 4.43 (dd, J = 14.8, 6.4 Hz, 1 H), 4.17 
(dd, J= 14.8, 6.0 Hz, 1 H), 4.10 (s, 2 H), 3.94 (m, 1 H), 3.62 (dd, J= 12.0, 3.6 Hz, 1 
H), 3.51 (dd, J= 12.0, 2.8 Hz, 1 H), 3.00 (d, J= 4.8 Hz, 3 H); MS m/z 402 (M+l). 



